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ABSTRACT 
The paper develops a framework for the design and analysis of pluralistic 
agricultural advisory services and reviews research methods from different disciplines 
that can be used when applying the framework. Agricultural advisory services are defined 
in the paper as the entire set of organizations that support and facilitate people engaged in 
agricultural production to solve problems and to obtain information, skills and 
technologies to improve their livelihoods and well-being. The paper is motivated by the 
revived interest in agricultural advisory services in developing countries, and by current 
reform trends that have led to pluralistic services. To classify pluralistic agricultural 
advisory services, the paper distinguishes between organizations from the public, the 
private and the third sector that can be involved in (a) providing and (b) financing of 
agricultural advisory services. The framework for analyzing pluralistic agricultural 
advisory services presented in the paper addresses the need for analytical approaches that 
help policy-makers to identify those reform options that best fit country-specific frame 
conditions. Thus, the paper supports a shift from a “one-size-fits-all” to a “best fit” 
approach in the reform of public services. 
The analytical framework developed in the paper “disentangles” the major 
characteristics of agricultural advisory services on which policy decisions have to be 
made: (1)  governance structures, (2) capacity, management and organization, and (3) 
advisory methods. The framework identifies four sets of frame conditions that need to be 
considered when deciding on these characteristics: the policy environment, the capacity 
of potential service providers, the type of farming systems and the market access of farm 
households; and the nature of the local communities, including their ability to cooperate. 
The framework suggests an impact chain approach to analyze the performance and the 
impact of agricultural advisory services. The farm households play a central role in the 
analytical framework as their interaction with the advisory services is critical to both 
performance and impact. The framework can be applied in a dynamic perspective to 
analyze processes of change over time.   x
Based on a review of the literature, the paper presents a variety of quantitative and 
qualitative methodological approaches derived from different disciplines that can be 
applied when using the framework in empirical research projects. The disciplines include 
agricultural and institutional economics, communication theory, adult education, and 
public administration and management. The paper intends to inform researchers as well 
as practitioners, policy-makers and development partners who are interested in 
supporting evidence-based reform of agricultural advisory services. 
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Agricultural advisory services are back on the development agenda (Nagel, 2003). 
In the 1960s and 70s, the development of agricultural advisory services – also referred to 
as agricultural extension - was seen as a major factor in promoting agricultural 
development. It is widely recognized that agricultural advisory services played an 
important role in launching the Green Revolution in Asia. However, the disenchantment 
with agriculture, especially in sub-Saharan Africa, and the structural adjustment policies 
of the 1980s and 90s led to a decline in national and international support for agricultural 
advisory services. Except for cases of highly-commercialized agriculture, where advisory 
services were often financed by farmers or farmers’ groups, output buyers and input 
suppliers, advisory services for smallholders were almost exclusively a public sector 
activity. After the time of the Green Revolution, public sector advisory services suffered 
from a loss in stature caused by the widespread perception that they had become 
ineffective, inefficient, and fiscally unsustainable. In part, this loss of stature was related 
to a change of paradigm regarding the role of the state in development, which 
characterized the structural adjustment era. In part, the loss of stature of agricultural 
advisory services may also have resulted from the promotion of a rather uniform model—
the Training and Visit (T&V) system—across some 50 countries until the mid 1990s. 
                                                 
1 Regina Birner is a Senior Research Fellow and Samuel Benin is a Research Fellow of IFPRI’s 
Development Strategy and Governance Division; Kristin Davis is a Postdoctoral Fellow, Ponniah 
Anandajayasekeram is a Senior Research Fellow, Adiel Mbabu is a Senior Research Fellow, and David 
Spielman is a Postdoctoral Fellow of IFPRI-Addis Ababa’s International Service for National Agricultural 
Research Division; Javier Ekboir is a Senior Research Fellow of IFPRI-San Jose’s International Service for 
National Agricultural Research Division; John Pender is a Senior Research Fellow, Ephraim Nkonya is a 
Research Fellow, and Daniela Horna is a Consultant of IFPRI’s Environment and Production Technology 
Division; and Marc Cohen is a Research Fellow of IFPRI’s Food Consumption and Nutrition Division.  
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Often, T&V was inappropriate to the conditions of countries in which it was promoted, 
thus leading to disappointing results (Anderson, Feder and Ganguly, 2006). 
The current interest in agricultural advisory services is emerging as part of a 
broader shift in thinking that focuses on enhancing the role of agriculture for pro-poor 
development. This shift emphasizes the continued need for agricultural advisory services 
as a means of promoting agricultural productivity, increasing food security, improving 
rural livelihoods, and promoting agriculture as an engine of pro-poor economic growth. 
Agricultural advisory services are also needed to meet the new challenges agriculture is 
confronted with: changes in the global food and agricultural system, including the rise of 
supermarkets and the growing importance of standards and labels; growth in non-farm 
rural employment and agribusiness; constraints imposed by HIV/AIDS, and other health 
challenges that affect rural livelihoods; and the deterioration of the natural resource base 
and climate change.  
Informed by market-led and demand-driven perspectives, national and 
international efforts to revitalize agricultural advisory services have resulted in a variety 
of institutional reforms (Rivera and Alex, 2005): Decentralization, deconcentration, 
contracting/outsourcing, public-private partnerships, and privatization have started to 
transform conventional models of public sector agricultural advisory services. 
Revitalizing public sector advisory services has also been an important reform strategy. 
In addition, new actors have entered the scene to provide and finance advisory services, 
including non-governmental organizations (NGOs), farmer organizations and 
community-based organizations. Private sector companies provide embedded advisory 
services, which are integrated in commercial transactions such as sale of inputs or 
contract farming (Katz, 2006). Innovative advisory methods have gained ground, such as 
group-based and participatory approaches. The availability of information and 
communication technologies (ICTs) offers a range of new opportunities for providing 
advisory services. The term “pluralistic” has been coined to capture the emerging 
diversity of institutional options in providing and financing agricultural advisory services.  
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Table A1 in Annex 1 gives an overview of the variety of international reform efforts in 
different parts of the world (Rivera and Alex, 2005).  
The emerging pluralistic systems offer new options to meet the challenges 
inherent in providing agricultural advisory services: the scale, scope, and complexity of 
advisory activities caused by the nature of agricultural production; the associated 
problems of monitoring, evaluation and impact assessment; the complexity of 
interactions between advisory services and national and international agricultural 
research systems; the challenge to promote learning processes and establish feedback 
linkages; the need to address public concerns, such as environmental concerns, which go 
beyond agricultural knowledge and information transfer; the problem to ensure political 
commitment and fiscal accountability; and the influence of the wider policy environment 
and political economy (compare Feder, Willet and Zijp, 2002; Anderson and Feder, 
2004). The emergence of pluralistic systems also addresses the challenges related to the 
financing and delivery of advisory services that are best suited to country-specific frame 
conditions, product- or commodity-specific needs, and political or economic priorities.  
Even though there is increasing case study evidence on different reform strategies 
for agricultural advisory services (Rivera and Alex, 2005; Rivera and Zijp, 2002; Katz, 
2002), there is still a considerable lack of analytical tools and empirical evidence to guide 
the choice of reform options in a particular country. As Anderson and Feder 
(forthcoming) conclude in their review of agricultural advisory services: 
“Understanding of what works well in the diverse circumstances of the 
developing world is still far from complete and there is thus a clear need 
for continuing research effort to fill these gaps.”  
The present paper develops an analytical framework that aims at supporting the 
reform of agricultural advisory services (1) by informing the design and management of 
these services and (2) by guiding applied research in this field. The paper also aims at 
supporting the reform of agricultural advisory services by identifying non-traditional 
institutional arrangements, assessing different reform options ex-ante, supporting  
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experimentation and learning in ongoing reform processes, and analyzing past reform 
experiences. Considering the complexity of agricultural advisory services, the framework 
integrates analytical contributions offered by different disciplines—agricultural and 
institutional economics, communication theory, adult education, and public 
administration and management.  
The paper is motivated by the insight that promoting “one-size-fits-all” 
approaches are inappropriate for agricultural advisory services. The experience, 
especially with the T&V system, shows that it is not a promising strategy to import 
standardized models of advisory services that have worked elsewhere even if they are 
viewed as “best practice”. What is important is to build capacity among policy-planners, 
managers and researchers to identify modes of providing and financing advisory services 
that “best fit” the specific conditions and development priorities of their country 
(compare Eicher, 2004). This perspective is strongly supported by the experience of 
general public sector management reforms in developing countries (Levy and Kpundeh, 
2004).  
The paper intends to inform three major audiences: (1) researchers and students 
who are interested in analyzing research on agricultural advisory services with the aim to 
support evidence-based reforms in this field; (2) managers of agricultural advisory 
services, policy-makers, consultants, development partners and financial institutions that 
involved in the reform of agricultural advisory services; and (3) development 
professionals from other fields who consider the case of agricultural advisory services as 
an example of reforming rural services. 
Considering that rural households operating small-scale farms constitute the 
majority of the rural poor worldwide, this paper focuses on providing agricultural 
advisory services to small-scale farm households, taking into account that both men and 
women are involved in agricultural production. The analytical approach proposed here 
can also be applied to other types of advisory services, including advisory services for 
commercial farm enterprises. From a poverty reduction perspective, two other types of 
advisory services, to which the framework can be applied, are of particular interest: (1)  
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Home economics advisory services: These services focus on the domestic and 
reproductive role of women and may cover nutrition, child care and home management as 
well as income-generating skills for women. Considering that child malnutrition remains 
wide-spread even in households that are not poor, advisory services focusing on child 
nutrition deserve special attention.
2 (2) Business enterprise development services: In the 
course of the agricultural transformation, an increasing number of rural people have to 
move from agriculture to off-farm activities. Advisory services that address the 
knowledge needs of rural non-farm enterprises can play an important role in responding 
to this transition. With some modifications, the analytical framework proposed here may 
also be applied to other types of economic and social services in rural areas, such as 
community health services and financial services. 
The paper is organized as follows: Section 2 sets forth basic terms and concepts. 
Section 3 describes the framework for designing and analyzing agricultural advisory 
services. Section 4 discusses research methods for the different components of the 
framework. Section 5 concludes with some reflections on the application of the 
framework. 
                                                 
2 Nearly a third of all pre-school children in developing coutries are stunted by undernutrition (Gillespie, 
McLachlan and Shrimption, 2003).  
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II.  DEFINITIONS AND CONCEPTS  
Defining Agricultural Advisory Services 
The term “agricultural advisory services” has evolved from the term “agricultural 
extension.” There are many definitions, philosophies, and approaches to agricultural 
advisory services. Although agricultural advisory services have roots as far back as 1800 
B.C., formal practices began in the late 1800s A.D. The first modern agricultural advisory 
service was established in Ireland during the potato famine in 1845 (Swanson et al., 
1997). In many developing countries, commodity-oriented technical advice was provided 
during colonial times to farmers producing commercial crops, but national agricultural 
advisory services were not formally established until the 1950s and 60s. As originally 
conceived, these services were designed to bring new knowledge and techniques from 
public research organizations to a broader spectrum of farmers (Purcell and Anderson, 
1997). 
While the goals of agricultural advisory services are much the same as when they 
were introduced, their scope and definition have changed much over the past decades. 
Agricultural advisory services in developing countries today have assumed a much more 
holistic and facilitatory role, and the field staff of an agricultural advisory service is not 
just a conduit of information, but an advisor, facilitator, and knowledge broker (Alex et 
al., 2002). The purpose of agricultural advisory services has also broadened in 
recognition of the need to go beyond merely providing technical solutions to look more 
broadly at the institutional environment in which technologies are developed and 
disseminated. Today’s understanding of advisory services goes beyond training and 
sending messages, and includes assisting farmers to organize and act collectively, 
addressing processing and marketing issues, and partnering with a broad range of service 
providers and rural institutions. Farmers are seen as partners in the technology generation 
process, rather than as simply recipients of technology. As indicated in the introduction, 
the range of organizations providing advisory services also increased, including public 
sector agencies as well as non-governmental organizations and the private sector.  
  17
Against this background, agricultural advisory services are defined in this paper 
as the entire set of organizations that support and facilitate people engaged in agricultural 
production to solve problems and to obtain information, skills, and technologies to 
improve their livelihoods and well-being.  
Pluralistic Agricultural Advisory Services 
This paper concentrates on pluralistic agricultural advisory services. As indicated 
in the introduction, the term “pluralistic” advisory services refers to the coexistence of a 
variety of institutional options that exist for financing and providing agricultural advisory 
services. The term “governance structures” is used in this paper to refer to these 
institutional options. Pluralistic advisory services can help to overcome constraints such 
as funding and personnel shortages, and provide a strategy for tailoring services to the 
needs of specific sub-sectors or regions. Pluralistic advisory services are also seen as a 
way of ensuring greater stakeholder involvement. One of the aspects of pluralistic 
advisory systems is the use of partnerships and other types of collaboration between 
players, with the recognition that different players may have comparative advantages for 
different functions (compare Crowder, 1996). In pluralistic advisory services, the state 
can take on the role of facilitator for the many other actors involved in advisory 
services—such as non-governmental organizations, farmers’ groups and private advisory 
services (Gautam, 2000; McMillan, Hussain and Sanders, 2001; van den Ban, 2000). 
To classify pluralistic advisory services, it is useful to distinguish three sectors 
that may be involved in financing and providing agricultural advisory services: (1) the 
public sector (public administration, state agencies), (2) the private sector (farm 
households, agribusiness enterprises, other profit-oriented firms), and (3) the third sector 
(non-governmental and non-profit organizations, farmers’ organizations, civil society 
organizations). Institutional structures that are composed of organizations from different 
sectors may be referred to as “hybrid” (Williamson, 1986). Table 1 displays the variety of 
options that exist for financing and providing advisory services, if one takes the role of 
different sectors into account.   
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Table 1.  Options for Providing and Financing Pluralistic Agricultural Advisory 
Services 
  Source of Finance for the Service 
Provider of 
the service 

































































































to FBO providers 
(8) Advisory 
service staff 
hired by FBO, 
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services free to 
members 
Source: Adapted from Rivera (1996) and Anderson and Feder (2004: 44). 
 
Table 1 still does not capture the entire range of options for providing and 
financing agricultural advisory services. Within the public sector, there is a variety of 
options regarding the degree of decentralization. Moreover, decentralization can take 
many forms, such as deconcentration (accountability remains within the Department of 
Agriculture),  devolution to local governments (accountability to locally elected 
governments) or delegation to semi-autonomous agencies. The Table also does not 
capture the variety of decision-making arrangements that are possible in hybrid 
governance structures. For example, advisory services may be financed by a public fund,  
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but the decision on how the resources of this fund are allocated is made by farmers’ 
organizations, or jointly by farmers’ organization and public officials. The Fundaciones 
Produce in Mexico are an example. There are also public-private partnership models, 
where a private company and a public agency jointly finance and provide advisory 
services, as in Madhya Pradesh, India (Sulaiman, 2003). The picture can be further 
differentiated by considering the modalities of financing services. Financing advisory 
services by competitive grants is, for example, a widely used strategy in Latin America. 
Last, but not least, one could add the farmers as providers of agricultural advice to their 
peers.
3  
Reform strategies for agricultural advisory services can be analyzed as moves 
between different cells of Table 1. For example, the full privatization of a public sector 
advisory system is represented by a move from cell (1) to cell (6), whereas reform 
strategies that involve contracting out are represented by moves from cell (1) to cells (2), 
(3) or (4). As Table A1 in Annex 1 shows, a considerable variety of different reform 
strategies has, in fact, already been implemented in different countries. A general reform 
trend can be seen in moving away from pure public sector models of providing and 
financing advisory services towards contracting out or privatization (compare Neuchâtel 
Group, 2000; 2006; Rivera and Zijp, 2002). However, Latin American countries that 
already abolished public sector advisory services in the 1980s and 90s are now 
considering re-establishing public sector models for small-scale farmers. Changes in the 
agricultural and food system have also led to the emergence of new types of agricultural 
advisory services, for example embedded services, which operate largely outside 
conventional agricultural and service policies. 
Next to the concept of pluralistic agricultural advisory services, the concept of 
“demand-driven agricultural advisory services” has gained importance in the current 
reform debate. A strategy document of the Neuchâtel Initiative – an international donor-
                                                 
3 A recent representative survey in India, for example, reconfirmed that progressive farmers are more 
important as a source of information than any other public, private or third sector provider of agricultural 
advice. Moreover, advice from progressive farmers led to a higher adoption of recommended practices than 
advice from other any other source (Bhalla, 2006).  
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forum on agricultural advisory services – defined demand in this context as “what people 
ask for, need and value so much that they are willing to invest their resources, such as 
time and money, in order to receive the services.” (Neuchâtel Group, 2006: 3). As 
emphasized by the Neuchâtel Initiative, demand-driven services are characterized by 
accountability of service providers to the users, and by the ability of farmers to choose 
freely among service providers. A concern with the concept of demand-driven advisory 
services is that it might be too narrow, because farmers are not always aware of new 
technologies that they could demand. Many important innovations (fresh fruits and 
vegetables in Israel, Mexico and Central America, kiwis in New Zealand, and the Green 
Revolution) were in fact “supply”-driven. Hence, the term “needs and opportunities 
driven” may be more appropriate.  
Agricultural Advisory Services as a Component of the Agricultural Knowledge/ 
Innovation System 
To understand the contribution of advisory services to agricultural development, it 
is essential to consider these services as part of a wider system of knowledge generation, 
exchange, and use in the agricultural sector. Röling (1990:1) captures these concepts in 
his description of an agricultural knowledge and information system (AKIS) as “a set of 
agricultural organizations and/or persons, and the links and interactions between them, 
engaged in such processes as the generation, transformation, transmission, storage, 
retrieval, integration, diffusion and utilization of knowledge and information, with the 
purpose of working synergistically to support decision-making, problem solving and 
innovation in a given country’s agriculture or domain thereof.”  
Applying this concept, agricultural advisory services have been conceptualized as 
one of the three pillars of an “Agricultural Knowledge and Information System for Rural 
Development” (AKIS/RD) alongside agricultural research and agricultural education and 
training (FAO/World Bank, 2000). The concept of AKIS/RD emphasizes the need to 
foster the feedback linkages between agricultural advisory services, research and  
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education.
4 It has been widely used by the World Bank, FAO and other organizations to 
guide policy planning and investment in these three areas (see Rivera, Qamar and 
Mwandemere, 2005 for a review).  
Agricultural advisory services can also be considered as a component of an 
“Agricultural Innovation System” (AIS). AIS is based on the “National System of 
Innovation” (NIS) concept, which is widely used to guide science and technology policy 
in OECD countries. The NIS concept was first developed in evolutionary economics and 
emphasizes the role of a wide range of factors that influence innovative activity and 
innovative performance in an economy (see review by Balzat and Hanusch, 2004). Next 
to investments in research, such factors include, for example, human resources 
development and the climate for entrepreneurial behavior. Applications of the NIS 
concept to the agricultural sector in developing countries emphasize the role of 
partnerships among a wide range of stakeholders beyond agricultural research, 
agricultural advisory services and agricultural education (Clark, 2002; Hall et al., 2004; 
Spielman, 2005). Other partners in an AIS include, for example, input suppliers, 
processors, export companies, non-governmental organizations and the media, which 
may all be involved in the development of innovations in the agricultural and food 
system. Due to changes in the global agricultural and food system caused by factors such 
as the increasing demand for high-value products and the rise of supermarkets, the role of 
agribusiness enterprises and other private sector actors in the agricultural innovation 
system deserves special attention. Considering this wider range of stakeholders, an 
AKIS/RD can be considered as a sub-system of an AIS, as illustrated in Figure 1.  
Both the AKIS/RD and the AIS concepts reject a linear vision of science that 
emphasizes the creation of information that is new to the world and then “transferred” to 
economic agents. From an AKIS and an AIS perspective, the role of agricultural advisory 
services is to help economic and social agents to develop individual and social skills to 
                                                 
4 One has to acknowledge that the boundaries between agricultural research, advisory services and 
education are not always clear-cut. For example, participatory advisory services contain elements of adult 
education and action research, whereas participatory agricultural research contains elements of advisory 
services and agricultural education.  
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better identify their constraints or emerging opportunities, to design strategies to address 
them and to act according to these strategies. The following analytical framework 
acknowledges that agricultural advisory services are part of a wider knowledge and 
innovation system, and pays due attention to the linkages between advisory services and 
other components of AKIS/AIS.
5 However, its primary purpose is to “zoom in” on 




Source: Adapted from Rivera et al. (2006). 
Figure 1.  Agricultural Advisory Services as Component of an Agricultural 
Knowledge and Innovation System 
                                                 
5 An analytical framework that focuses on the agricultural research system or the agricultural education and 
training system may have similar components than the framework proposed here. Comprehensive research 
projects may deal in detail with all three systems at the same time. 
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III. ANALYTICAL  FRAMEWORK 
Purpose of the Framework 
The analytical framework presented here can be used for two major purposes: 
¾  To assist in the design and reform of agricultural advisory services: The framework 
identifies the different characteristics of agricultural advisory service systems, on 
which policy decisions have to be made, and the frame conditions to be taken into 
account when making these decisions. Hence, the framework can support the 
planning of investments in agricultural advisory services and guide their reform. The 
framework also deals with the performance and impact of agricultural advisory 
services, hence it can be used to guide the establishment of monitoring and evaluation 
systems for investments and reforms in agricultural advisory services. The framework 
may be used at the national level when developing policies for an entire system of 
pluralistic agricultural advisory services, or it may be used for the design and 
planning of a specific advisory service. 
¾  To guide applied research on agricultural advisory services: The framework can 
also be used to make the findings of different research projects comparable, thus 
improving the understanding of the role and operation of advisory services and 
creating more evidence in support of reform. A common analytical framework allows 
researchers to create synergies by combining the approaches used by different 
disciplines, which are useful to analyze the various dimensions of agricultural 
advisory services. Bringing the perspectives of different disciplines together in order 
to generate policy-relevant knowledge on the reform of agricultural advisory services 
is a major rationale of developing this framework. The framework can be applied to 
the analysis of advisory services at the national and sub-national level, and it can be 
used for cross-country comparisons. Hence, the framework is expected to be useful 
for guiding different types of research projects, including 
o  Research projects that aim at analyzing different dimensions of pluralistic 
agricultural advisory services at the national level in an integrated way;  
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o  Research projects that focus on the sub-national level and (a) compare 
advisory services provided by different organizations (e.g., public and private 
providers), and/or (b) compare advisory services provided by the same 
organization in different regions or districts; and 
o  Research projects that aim at comparing agricultural advisory systems—or 
components thereof—across different countries. 
This paper does not only present the analytical framework, it also reviews the 
relevant literature and discusses research methods that can be used to analyze different 
components of the framework (Chapter 4). Individual research projects may not cover all 
the components included by the framework, but the framework can help to promote 
synergies among research projects that focus on different components. Likewise, using a 
common framework has the potential to promote synergies among research projects 
conducted by different teams in different countries. The framework presented here should 
be understood as a starting point, and research teams may adjust it according to their 
needs and experiences. 
Description of the Framework 
Overview 
From a policy perspective, it is important to distinguish between the variables that 
policymakers and advisory services managers can influence directly (choice variables), 
and those variables that they can influence only indirectly or that are beyond their 
influence (frame conditions). The characteristics of agricultural advisory services – their 
governance structures, capacity, organization and management and advisory methods - 
are choice variables. They are displayed in Boxes G, M and A in Figure 1.
6 The frame 
conditions, which have to be taken into account when making choices on the design of 
                                                 
6 In principle, the characteristics of the agricultural research system and the agricultural education system, 
and their linkages with agricultural advisory services, are also choice variables. As in case of agricultural 
advisory services, reforming these systems requires a political process that may take time. Since this 
framework focuses on the agricultural advisory services component of the knowledge and innovation 
system, the characteristics of agricultural research and education are not captured at the same level of detail 
in Figure 2.  
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advisory services, are displayed in Boxes E, S, F and C. The following description of the 
framework starts with the characteristics of advisory services (second group of boxes in 
Figure 2), followed by the frame conditions (first group of boxes). The description then 
continues with Boxes P, H and I, which are placed on the right-hand side of the group of 
boxes describing the characteristics of advisory services. Boxes P and I deal with the 
performance and impact of advisory services. The box referring to the farm households 
(Box H) has central importance in the framework as it is relevant both for the design of 
agricultural advisory services (establishing mechanisms for voice and accountability) as 
well as for their impact (without changes at the farm household level, no impact will 
occur). Hence, this box is referred to at several points in the description of the 
framework.  
 
Characteristics of Agricultural Advisory Services 
As explained in Section 2.2, the governance structures (Box G) variables refer 
to institutional set-up of agricultural advisory services. As has been discussed in 
Section 2.2, there is a wide variety of possible governance structures, considering the role 
that organizations from the public, the private and the third sector can play in providing 
and financing agricultural advisory services. The choice of governance structures is of 
fundamental importance in the design and reform of agricultural advisory services. 
Policy-makers can directly decide on the characteristics of advisory services that are 
publicly financed. They can also create enabling conditions for the emergence of 
advisory services that are financed and managed by the private or the third sector 
(farmers’ organizations, agri-business enterprises, etc.)  
The capacity, management and organization (Box M) variables refer to the 
capacity for the provision of advisory services, and way in which the services are 
managed within the respective governance structures. To use a common paraphrase, the 
governance structures refer to the “rules of the game,” while the capacity, management 
and organization box refers to the “players” of the game, their abilities, and the way they 
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aspirations of the staff members of the advisory service, their incentives, mission 
orientation, professional ethics and organizational culture. It also captures the 
management procedures applied, such as the monitoring and evaluation systems and 
performance management systems. Feed-back from farmers can be an important 
management instrument, as the link between characteristics of advisory services and 
households in Figure 2 indicates.  
Box A refers to the advisory methods that are used by the field staff of 
agricultural advisory services in their interaction with farmers. As further detailed in 
Section 4.3, advisory methods can be classified according to various aspects, such as the 
number of clientele involved (individuals, groups); the types of decisions on which 
advice is provided (specific to the production of certain crops or livestock; managerial 
decisions; group activities, etc.); and the media used (radio; internet, etc.).  
By distinguishing governance structures, capacity, management and organization 
and advisory techniques, the analytical framework places emphasis on “disentangling” 
agricultural advisory services. “Disentangling” these elements is of special importance 
for identifying “best fit” solutions. Past impact assessment studies often left it unclear 
whether investments in agricultural advisory services had limited impact because the 
advisory methods applied were inappropriate, the training level of the advisory services 
agents was too low, the system was not managed well, the system was too centralized, 
etc.  
As indicated by the arrows in Figure 2, the ability of farm households/clients 
(Box H) to exercise voice and formulate demand is an important aspect of an agricultural 
advisory service. This ability is influenced both by the characteristics of the farm 
households and by the characteristics of the advisory service. For example, a 
decentralized governance structure, a favorable advisory staff to farmer ratio, a 
responsive management approach, and the use of participatory advisory methods are all 
factors that improve the possibilities of farm households to exercise voice and hold the 
service providers accountable.   
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Factors that Influence “Best Fit” 
Applying a “best fit” perspective, the choice of the characteristics of an advisory 
service should depend on the frame conditions as they determine which systems are most 
appropriate for a given situation. Though we adopted the phrase “from best practice to 
best fit” from the public sector management reform literature, the proposed analytical 
approach does not assume that there is one single optimal or best model, which can be 
identified, if all the frame conditions are known. It is acknowledged that there are always 
different  options available which can work well, and their choice is influenced by 
political feasibility and value judgments regarding the trade-offs involved.  
The  policy environment (Box E) for agricultural  advisory services is an 
important  frame condition. In particular, the political priorities of a country and its 
agricultural development strategy have far-reaching implications for the appropriateness 
of different models of providing and financing agricultural advisory services. The 
proportion of the budget that a government is able and willing to spend on the 
agricultural sector determines the scope for publicly funded advisory services. Priorities 
within the agricultural sector play an important role, too. Agricultural development 
strategies that focus on high-value agriculture require other models of agricultural 
advisory services than strategies focusing on the promotion of food-staple crops. 
Likewise, the relative priority placed by governments or other providers on different 
goals, including economic growth, social inclusion and environmental sustainability, will 
influence the type of advisory services that are most appropriate. When analyzing the 
objectives of advisory services, one has to keep in mind that governments may pursue 
other objectives than the officially stated ones. For example, creating a channel to 
exercise political influence in rural areas may be an underlying motivation for 
governments to invest in advisory services. 
In order to determine appropriate governance structures, the capacity of potential 
service providers (Box S) is also an important frame condition. If the country under 
consideration has a relatively effective public administration system, the public sector 
may have a higher comparative advantage in providing respective services than in  
  29
situations where the public administration is generally weak, but NGOs are strong 
(Section 4.1.1). Whether the private sector is interested in playing a role depends largely 
on the economic opportunities.  
The types of farming systems and the degree of market access (Box F) are also 
important frame conditions for the design of an agricultural advisory service. The 
opportunities and needs for agricultural advice differ considerably, depending on the 
type, intensity and diversity of the crops and livestock farmers produce, and on farmers’ 
access to input and output markets and other services. These factors are, in turn, 
influenced by the agro-ecological and infrastructural conditions of the respective region. 
The need of an agricultural advisory service to address environmental and natural 
resource management concerns also depends on the agro-ecological conditions. 
Last, but not least, the characteristics of the local communities (Box C) play an 
important role of the design of an agricultural advisory service. Heterogeneity in terms of 
land holdings and assets, ethnicity, education and other factors influences the capacity of 
farm households to cooperate and to form organizations. This organizational capacity, 
also referred to as social capital, is an important frame condition for the choice of 
advisory methods. Socially determined gender roles influence the strategies that advisory 
services systems need to apply in order to reach women farmers. Likewise, the 
prevalence of social hierarchies and social exclusion influence the strategies required to 
reach disadvantaged groups. 
Performance and Impact 
Boxes P, H and I can be interpreted as an impact chain (compare 
Anandajayasekeram and Martella; Meredia et. al, 2000). Accordingly, the performance 
indicators (Box P) refer to the quality the “outputs” of an advisory service, which then 
lead to “immediate outcomes” – changes in farmers’ behavior (Box H) and to 
“intermediate outcomes” (benefits at the farm household level) as well as “ultimate 
outcome impact” – contribution to broader societal goals (Box I).  
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Indicators of performance (Box P) that capture the quality of advisory services 
may include (1) the accuracy and relevance of the contents of the advice, (2) the 
timeliness and outreach of the advice, including the ability to reach women and 
disadvantaged groups, (3) the quality of the partnerships established and the feed-back 
effects created, (4) the efficiency of service delivery, and other economic performance 
indicators. The relative importance of these indicators depends on the policy objectives, 
and there may be trade-offs among them. Hence, it will be useful to discuss the indicators 
to be analyzed with policy-makers and stakeholders. From an analytical perspective, 
measuring and explaining performance involves less attribution problems than assessing 
the impact (Section 4.5). Still, performance indicators are most useful if they include 
information provided by the clients, even though this involves considerable data 
collection efforts. As indicated in Figure 2, performance is explained in this analytical 
framework as a function of (1) the characteristics of an advisory service and its linkages 
with research and education, (2) the frame conditions, and the “fit” of the service with the 
frame conditions, and (3) the ability of the farm households/clients to exercise voice and 
hold the providers of agricultural advisory services accountable.  
From a policy perspective, the ultimate criterion for assessing agricultural 
advisory services is their impact (Box I) with regard to the policy objectives that the 
advisory services were set up to achieve. Obviously, the impact depends on the 
interaction between the farm households (Box H) and the advisory service. As indicated 
in Figure 2, an impact can only be achieved if the advisory services have an influence on 
decision-making at the farm household level and lead to a change of existing practices, 
for example, by increasing the farmers’ capacity for problem solving, by promoting the 
adoption of new technologies, by improving farm management and marketing and/or by 
fostering innovative behavior.  
As in the case of the performance indicators, the indicators used to measure 
impact depend on the societal objectives to which the advisory services are expected to 
contribute, such as poverty reduction, economic growth and environmental sustainability, 
empowerment and promotion of innovations. As there may be trade-offs between the  
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different objectives, it is important to generate empirical evidence on the extent to which 
different approaches to providing and financing advisory services serve these objectives, 
and how a pro-poor impact can be achieved. As in the case of performance indicators, 
discussions with stakeholders and policy-makers at the beginning of the reform process 
or, respectively, at the beginning of the research project, may be useful to identify the 
range of objectives as well as possible indicators that should be considered in impact 
assessment studies. The methodological challenges of impact assessment are further 
discussed in Section 4.5. 
Dynamic Perspective 
Applying a dynamic perspective, one has to take into account the fact that the 
frame conditions change over time, due to various factors such as general macro-
economic development and macro-political change, specific policy interventions (e.g., 
investment in infrastructure), and unintended effects (e.g., climate change and natural 
resource degradation). Importantly, providing agricultural advisory services is itself a 
policy intervention that aims at changing the frame conditions. Hence, as indicated in 
Figure 2, there is a feed-back link between the impact of agricultural advisory services 
and the frame conditions. If the framework is used in a dynamic perspective, one also has 
to take into account the process of change, which has an important political dimension. 
This question is dealt with in Section 4.7.  
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IV.  RESEARCH APPROACHES  
This section discusses approaches for empirical research that can be applied to 
analyze pluralistic agricultural advisory services, using the framework presented in the 
last section. We refer to selected studies to illustrate research approaches that have been 
used and make suggestions on strategies for future research to address existing 
knowledge gaps. The framework and the research approaches presented here may be 
applied to analyze an entire system of agricultural advisory services, or concentrate on 
selected providers, sub-sectors, geographic regions, or administrative levels.  
Analyzing the “Fit” of Governance Structures  
This subsection deals with the factors that influence the appropriateness of 
different governance structures for agricultural advisory services, depending on the frame 
conditions (links between Box G and Boxes E, S, F and C in Figure 2).  
Identifying Factors that Influence the “Fit” of Governance Structures 
The literature dealing with the appropriateness of different governance structures 
for agricultural advisory services has largely been influenced by concepts of welfare 
economics and New Institutional Economics. Four factors have been highlighted in this 
literature (Umali-Deininger, 2005 for a recent review): (1)  the degree to which the 
agricultural information and technologies to be promoted have the characteristics of 
private goods, public goods, toll goods or common-pool goods (Table A2 in Annex 1); 
(2) the possibilities of monitoring the service, (3) the degree to which the issues to be 
dealt with are of national or of local/heterogeneous nature, and (4) the possibility of 
achieving cost-recovery without excluding the poor from the service. Recommendations 
can be derived from these considerations by formulating “rules,” such as: “Information 
closely associated with market goods (e.g., purchased inputs) is generally best left to the 
private sector” (Picciotto and Anderson, 1997). Another approach is to use decision-trees 
in order to formulate rules for different combinations of characteristics (Umali-Deininger,  
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2005). While useful, “rule-based” approaches have limitations in coping with the variety 
of specific conditions that influence the choice of governance-structure at the same time.  
One approach to address this challenge is using transaction costs economics to 
identify appropriate governance structures (Williamson, 1985; Birner and Wittmer, 
2004). According to Williamson’s “discriminating alignment hypothesis,” transactions 
that differ in their attributes are to be aligned with governance structures that differ in 
their costs and competence, so as to effect an economizing result. This approach 
represents a cost-effectiveness analysis, which makes it possible to compare governance 
structures in terms of the costs incurred for achieving certain objectives, such as 
delivering advice of a certain quality to a defined group of clients. In this type of cost-
effectiveness analysis, it is important to compare the costs of providing advisory services 
against a defined set of objectives to avoid favoring governance structures that provide 
services at lower costs but do not reach the poor. The proposed analysis proceeds in the 
following steps: 
1)  Identifying the key attributes of providing advisory services  
The comparative advantage of different governance structures depends on the 
transactions and their attributes, as well as on contextual factors. The transactions in case 
of agricultural advisory services may include transferring knowledge from different 
sources, including the research system, to the farmers and getting their feedback, building 
capacity through different forms of training and education, facilitating group processes, 
as well as planning, monitoring and evaluation activities. In industrial organization, 
important attributes of transactions, which determine the governance structures to be 
chosen, are frequency,  uncertainty and specificity (Williamson, 1985). Specificity in 
agricultural advisory services refers to the extent to which advice is site-specific and 
client specific. The transferability of a technology is related to this attribute. As the above 
considerations show, additional attributes that are relevant in advisory services include 
the following:  
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•  Externalities and public good character (see above) of the transactions: Since these 
characteristics lead to market failures, they are important criteria and influence the 
need of the public sector to be involved in the respective governance structure.  
•  Measurability of the quality of the transaction: This is a considerable challenge in 
agricultural advisory services. The quality of advice given to farmers is difficult to 
measure by a third party, because the ultimate result (e.g., increased yield) is 
influenced by a number of other factors. If the experience of the farmer with the 
particular technology is limited, even the farmers themselves may have difficulties to 
judge the technical content of the service provided.  
Further research on the “best fit” of governance structures may throw light on 
other attributes of the activities of agricultural advisory services to be considered in 
selecting appropriate governance structures. 
2)  Identifying contextual factors 
The choice of appropriate governance structures obviously depends on the frame 
conditions. The complexity of the agricultural system and the education level of the 
farmers are important frame conditions (Boxes F and C in Figure 2). The capacity of the 
potential organizations to be involved is an important frame condition, too. For example, 
if local communities have a high level of social capital (dense social networks, trust, 
sharing of norms), governance structures that involve collective action (farmers groups) 
may have a comparative advantage. Likewise, if the capacity of the public administration 
in the country under consideration is comparatively high, governance structures relying 
on this sector may have a comparative advantage. Due to the recent interest in the role of 
good governance, there is an increasing number of indicators that attempt to assess the 
general effectiveness of the public administration across countries. The “government 
effectiveness” indicator by Kaufmann, et al. (2005) is an example. If there is already a 
large number of private enterprises or NGOs with the capacity to provide advisory 
services, models of contracting out are more likely to be successful than in situations in 
which this is not the case. NGOs are often effective on a small scale, but their  
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involvement on a larger scale may cause considerable challenges of coordination. In a 
dynamic perspective, it may be an important goal to increase the capacity of the different 
sector organizations involved. The possibilities to increase the effectiveness of particular 
branch of the public administration – in this case agriculture – independently from the 
general public administration may be challenging, since civil service rules and other 
provisions apply to the public administration in general (Section 4.2).  
3)  Aligning transactions with governance structures – considering costs and trade-
offs 
The next step in conducting the analysis proposed here is to derive hypotheses on 
the comparative advantage of different governance structures, based on insights from the 
theoretical and empirical literature. Following Williamson (1985), one can derive 
hypothetical cost curves for different governance structures, depending on their attributes. 
Figure 3 illustrates this approach.  
 
Figure 3.  Comparative Efficiency of Different Governance Structures 
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different governance structures. Figure 3 represents a situation, where the hypothesized 
cost of providing the service under pure state governance (public advisory services) 
increases rapidly with increasing relevance of the attribute, because of the monitoring and 
enforcement costs. It is hypothesized that a governance structure that involves the private 
and the third sector (hybrid governance) gains comparative advantage over state 
governance from point c1 onwards. The establishment of the National Agricultural 
Advisory Services (NAADS) in Uganda is an example of such a model. If the value of c 
is lower than c1, hybrid governance structures do not have a comparative advantage, 
because one has to take the fixed costs of setting up a collaborative arrangement into 
account. For example, public sector agencies, NGOs and private sector companies often 
have entrenched prejudges against each other. Strategies to build trust among these 
diverse actors, for example, by consultations and training, increase transaction costs of 
setting up partnership arrangements. 
If the capacity of the state is low (upward shift of the cost curve for pure public 
governance), the hybrid arrangement gains comparative advantage from a lower value of 
the attribute onwards (shift from c1 to c2). If the local communities have a high capacity 
for collective action, which can be measured by their level of social capital, the cost 
curve for providing the service under a hybrid governance structures would be shifted 
downwards, thus increasing the comparative advantage of this governance structure.  
Empirical Research Approaches  
While the voluminous empirical literature on the impact of agricultural advisory 
services deals with services provided under different governance structures, most of these 
studies do not specifically address the question of “fit” between the choice of governance 
structure and the frame conditions. Recent studies that deal specifically with different 
reforms in governance structures, such as decentralization, contracting out or 
privatization, are mostly confined to qualitative case study methods (e.g., Rivera and 
Zijp, 2002; Rivera and Alex, 2005). In view of a lack of quantitative empirical evidence, 
the current debate on these reform strategies remains largely influenced by ideological  
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perceptions of what the role of the public and the private sector should be (compare 
Eicher, 2004). 
The transaction cost approach presented in the preceding section, which focuses 
specifically on the “fit” of governance structures, has hardly been empirically applied in 
the literature on agricultural advisory services. The literature in other fields shows that 
transaction cost considerations can be applied empirically in two ways (see Shelanski and 
Klein, 1995, for a review). One approach is to use the transaction costs framework to 
formulate hypotheses on the type of governance structures to be expected for different 
types of transactions and frame conditions, and then use econometric techniques, such as 
multinomial logit models, to test whether the empirically observed choice of governance 
structures is consistent with the hypotheses. This approach is well suited to study profit-
oriented organizations, where competition forces the enterprises to choose governance 
structures according to cost economizing criteria. However, if governance structures are 
determined by political rather than purely economic considerations, as is mostly the case 
in agricultural advisory services, it is necessary to directly measure the transaction costs 
involved in different governance structures in order to test hypotheses regarding the 
comparative advantages of different governance structures. While this is certainly an 
ambitious undertaking, there is an increasing number of studies showing that it is in fact 
possible to empirically measure transaction costs in the agricultural sector (Gabre-
Madhin, 1999; Mann, 2000; Mburu and Birner, 2002; Pray et al., 2004).  
Studying the transaction costs of pluralistic agricultural advisory services may 
yield important insights. For example, there are hardly any empirical studies of the costs 
involved in administering, monitoring and enforcing contracts with providers of advisory 
services. This lack of knowledge is rather surprising considering how widely contracting 
out advisory services is currently recommended. Studying transaction costs is also a way 
to assess the potential problems of corruption that may occur in using public procurement 
procedures for contracting advisory services. Analyzing the transaction costs incurred by 
the users of an advisory service will help to identify potential obstacles faced by the poor 
or by women to get access to advisory services.  
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Apart from quantitative applications that involve measuring transaction costs, the 
transaction costs considerations presented above can also be used to inform qualitative 
assessments of different reform strategies: They help to identify the different factors and 
frame conditions that are relevant in assessing the appropriateness of different reform 
options for agricultural advisory services. Informed by the above considerations, focus 
group discussions, participatory ranking techniques and multi-criteria analysis methods 
may be used to discuss and assess different reform options with stakeholders and policy-
makers. 
Analyzing Capacity, Organization and Management  
This section deals with the capacity for the provision of advisory services, and the 
way in which the services are managed within the respective governance structures (Box 
M in Figure 2). Capacity, organization and management are interdependent both with the 
governance structures (Box G) and with the advisory methods used (Box A).
7 However, 
as argued above, it is useful to “disentangle” these characteristics in order to be able to 
design and analyzes advisory services that best fit a particular situation. 
Capacity 
Capacity in terms of staff numbers and staff qualification is a major characteristic 
of an advisory service. As indicated above, to the extent that the system is publicly 
funded, this capacity is determined by the fiscal possibilities and the political 
commitment of policy-makers and donors to invest in agricultural advisory services. 
Expenditure data and capacity levels of agricultural advisory services have been far less 
well recorded internationally than expenditure data on agricultural research. The last 
global consultation on agricultural advisory services was conducted by FAO in 1989, and 
has not been updated since then. In 1988, the average ratio of advisory service agents to 
farmers was 1:1,800 in Africa, 1:2,660 in Asia & Pacific, and 1:2,940 in Latin America. 
                                                 
7 The term “organization” is used here to refer to the internal organization of an advisory service within a 
given governance structure. In the general literature on “Organization and Management,” the term 
“organization” may refer to aspects that are classified as governance structures in the analytical framework 
presented here.   
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The percentage of female personnel in agricultural advisory services was 11 % in Africa, 
15 % in Asia and the Pacific, and 15 % in Latin America (Swanson, Farner, and Bahal, 
1990). Present estimations of the capacity of advisory services in developing countries 
differ widely. Anderson and Feder (forthcoming) estimate the total personnel of public 
sector advisory services in developing countries to be in the range of 400,000. Hu and 
Huang (2004) estimate the total number of advisory services personnel in China alone to 
be in the range of 700,000. Since international comparisons provide important 
benchmarking information for national-level policy planning, these discrepancies 
document the need for a renewed international effort to collect data on the capacity of 
agricultural advisory services.  
In addition to staff numbers, the qualification and motivation of the advisory 
service staff is an important dimension of capacity. Issues to be decided include the 
appropriate pre-service and in-service training level of the field staff as well as the skills 
requirements in the administration of advisory services. The changing role of agricultural 
advisory services and the move from transfer of technology to participatory advisory 
methods (Section 4.3) require new skills, which go beyond the technical subject-matter 
qualification, in which the staff of advisory services is typically trained. The experience 
with the introduction of participatory advisory methods shows that it is a considerable 
challenge to build up the “soft skills” required to use participatory methods, to facilitate 
group activities and to help clients to develop problem-solving capacity (Hagmann et al., 
1999). Likewise, the shift towards pluralistic advisory services requires new skills, which 
allow field and administrative staff to manage complex relations among a wide set of 
partners.  
Another important area of capacity is the ability of an advisory service to design 
programs that support the agricultural and rural development strategy of the respective 
country. It would be useful to pay attention to the capacity to use tools such as the 
“recommendation domain” concept (Perrin et al., 1976) and to apply new technologies, 
such as Geographic Information Systems (GIS) for advisory services planning. A better 
understanding of how the capacity for policy planning regarding agricultural advisory  
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services can be improved would help countries to develop models that fit their country-
specific conditions rather than to rely on generalized models promoted by donors. This is 
a particular challenge for African countries (Eicher, 2004).  
Organization and Management 
As compared to the debate on governance structures and advisory methods, the 
way in which an advisory service is managed has received comparatively little attention 
in the literature. A better understanding of the management of advisory services is, 
however, crucial in order to create effective and efficient services that address major 
challenges mentioned in the introduction: Challenges caused by the scale and complexity 
of advisory services, the associated problems of monitoring and evaluation, and the 
challenge of creating accountability. The T&V system entailed a prescription of the 
organization and management of the advisory service that aimed at addressing some of 
these problems (Anderson, Feder and Ganguly, 2006). However, the experience has 
shown that one particular model was not appropriate for the specific conditions of each 
country.  
In the emerging pluralistic systems of agricultural advisory services, the 
complexity of the related organizational structures poses considerable new challenges for 
organization and management, for example, linking different types of actors to bring 
different types of services to different or the same clients; establishing incentive systems 
to attract complementary services; integrating these incentives in monitoring and 
evaluation and performance management. Research can help to meet these challenges by 
identifying the factors that make partnerships and coalitions between the different players 
in pluralistic advisory services work. 
There is a variety of management tools that can be used to improve the 
performance of public service provision, such as Total Quality Management, Quality 
Circles, Results-based Management, Best Value, and Benchmarking. The application of 
such approaches in the field of agricultural advisory services has hardly been analyzed in 
a comparative perspective yet. The concept of “best practice” is one of those management  
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tools. As indicated in the introduction, this concept is rather problematic, especially if it 
leads to efforts of copying an entire system of agricultural advisory services and to “one-
size-fits-all” approaches (as in the T&V case). The concept of “good practice,” in 
contrast, is more useful, as it implies a practice that has proven useful, but can still be 
approved and adjusted. Applied to specific issues—such as reaching women farmers, or 
procurement procedures for contracting out advisory services—the concept of “good 
practice” can be a useful tool to improve the quality of agricultural advisory services.
8 
In analyzing organization and management, one has to take into account the idea 
that public sector advisory services are part of the general public administration. Hence, 
they need to be studied in this context because the possibilities to reform the advisory 
services administration independently from the public administration are limited 
(compare Binswanger, 2004). Many countries are undergoing general public sector 
management reforms (Levy and Kpundeh, 2004), but the implications and potentials of 
such reforms for agricultural advisory services have hardly been analyzed yet. The public 
sector management reforms of the last decade have largely been inspired by the concept 
of “New Public Management” (NPM), which is characterized by the application of 
private sector management approaches to the public sector. The NPM approach can be 
described as output and results-oriented, customer-driven and efficiency-focused (Jemiai, 
2000). In terms of our analytical framework, NPM strategies imply changes in the 
governance structures (Box G), such as the creation of independent agencies and 
outsourcing, as well as changes in management procedures (Box M), such as the 
introduction of performance management systems, the creation of accountability, and 
changes in the advisory methods (Box A), such as the use of new information and 
communication technologies.  
Empirical Research Methods 
As can be derived from the above considerations, research issues to be addressed 
in the field of capacity, organization and management include the following: 
                                                 
8 In agricultural production, the concept of “good agricultural practices” plays an important role for quality 
management. The EurepGAP standards are, for example, based on this concept.  
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•  Incentive structure of advisory services personnel at different levels (depending 
on payment structure and promotion rules); 
•  Strategies to promote leadership in the organization; 
•  Use of management instruments that create responsiveness and client-orientation 
(e.g., making participatory monitoring and evaluation a management instrument; 
introduction of results-based management approaches; management approaches to 
mainstream gender concerns); 
•  Strategies to manage linkages with agricultural research and education 
organizations and with a range of new partners in the agricultural innovation 
systems (such as providers of complementary services, agri-business enterprises, 
etc.); and 
•  Possibilities to promote cross-country learning and benchmarking (e.g., in the 
context of the emerging Sub-Saharan Africa Network of Agricultural Advisory 
Services SSANAAS). 
Research in this field can draw on theoretical concepts and methods used in 
organizational sociology, administrative sciences and public sector management research. 
Empirical research approaches include both qualitative case studies as well as 
quantitative analyses that based on surveys among the personnel of agricultural advisory 
services. Action research—in collaboration with advisory services agencies undergoing 
reform processes—is a particularly important methodology in this field. The analysis of 
the organization and management of an agricultural advisory service is closely related to 
the analysis of its performance, which is further discussed in Section 4.4. 
Analyzing Agricultural Advisory Methods  
This subsection deals with the factors that influence the appropriateness of 
different methods and approaches of providing agricultural advisory services, depending 
on the frame conditions (links between Box A and Boxes E, S, F and C in Figure 2). Just 
as there are many governance structures for advisory services, which are subject to  
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debate, there are many different methods for actually providing these services. These 
methods are equally contested, as the current debate about farmer field schools shows.  
Classifying Advisory Methods 
The methods used in the provision of agricultural advisory services focus on 
advising, facilitating, and transferring information and technology to the users of these 
services. Some techniques emphasize adult education methods, others transfer of 
technology. As mentioned in Section 2, agricultural advisory services—and the methods 
used to provide them—have evolved considerably over the past few decades. According 
to van den Ban (1998), it is useful to distinguish different types of decisions that advisory 
services may seek to support, including decisions on the adoption and management of 
more productive technologies; the choice of crops and livestock to be produced; the 
relations between farm and household/family (e.g., how much to consume and how much 
to invest); and relations with actors in the environment of farm households, such as input 
and output suppliers, the government, cooperatives, etc.
9  
The shift from transfer of technology to a wider range of agricultural advisory 
services has led to the development of a variety of advisory methods. These methods can 
be classified according to different criteria: 
•  Types of training or technology transfer (demonstrations, field days, week-long 
courses, farmer–to–farmer exchanges);  
•  Number of clientele (individual, group-based, mass approaches); 
•  Involvement of clients in planning and problem-solving (“top-down” methods; 
participatory methods); 
•  Specificity of content (limited to specific crops/livestock or dependent on needs 
identified by clients in different fields); 
                                                 
9 Hoffmann (1992, quoted in van den Ban, 1998: 59) argues that an advisory service should concentrate its 
limited resources on those decisions which are most important for the welfare of the farm household.  
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•  Types of media used (information and communication technology or ICT, radio, 
drama, newspaper); and 
•  Adult education orientation (social learning, humanist, cognitive). 
Advisory techniques can also be classified according to models or approaches, 
which include a specified set of methods and are described by a certain “label” or 
acronym, such as Farmers’ Field Schools (FFS), Participatory Technology Development 
(PTD) or Participatory Extension Approach (PEA). Such models play an important role 
in agricultural advisory services in developing countries, because development agencies 
and NGOs often promote certain models. Annex 2 describes some important models. 
Identifying Factors that Influence the “Fit” of Advisory Methods 
Different factors influence the appropriateness of the advisory methods to be 
used, such as the nature of technology itself (e.g. simple, complex), the stage of adoption, 
the literacy level of the farmers, the type of farming system, socio-economic factors, and 
the social capital (capacity to cooperate) of the farmers involved. As in the case of 
analyzing governance structures, it is important to identify the goals against which the 
appropriateness of advisory methods is to be evaluated. For example, if empowerment 
and reaching disadvantaged groups and women is a goal, the choice of advisory 
techniques has to be adjusted accordingly.  
An important factor in selecting advisory methods is the level of funding that 
governments and donors are willing to invest in advisory services, taking possibilities of 
cost-recovery by charging fees into account. In many developing countries, the ratio of 
farmers to advisory service agents is in the range between 2,500 and 1,000:1 (see above). 
This obviously limits the possibilities to use staff-intensive advisory methods such as 
individual approaches and methods that involve frequent visits, in spite of the advantages 
that such methods may have.  
Based on these considerations, different criteria have been suggested for assessing 
the appropriateness of advisory methods (Anandajayasekeram et al., 2001; Campbell and  
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Barker, 1997). These include relevance, adequacy, technical feasibility, economic 
feasibility, effectiveness, efficiency, and impact. Further criteria include gender and other 
equity goals, ability to suit local socio-economic conditions, social acceptability, 
environmental sustainability, and potential for institutionalization. Van den Ban and 
Hawkins (1985) provide a useful set of criteria to judge if the advisory method is well-
chosen: 
1.  Is the chosen method adapted to whether the method is seeking a change in 
knowledge, skills, attitude, or behavior? 
2.  Are the educational activities clearly specified so that we know what the farmer or 
other user will see, hear, discuss, and carry out? 
3.  Are the different methods integrated in such a way that they reinforce each other? 
4.  Does the planned time scale make it possible to carry out all of these activities 
well? 
5.  When choosing learning activities, has the advisory services agent adequately 
considered the needs, skills, and means of the target group?  
Further insights into analysis of advisory methods can be derived from adult 
education and communication theory to assess the suitability of different approaches for 
different conditions and obtain criteria to assess different approaches.  
Understanding the principles of adult education is important in assessing the 
suitability of different methods, because it helps to understand what is motivating the 
people to participate, and what underlying orientation to adult education is present in the 
approach being used. Andragogy, the art and science of helping adults learn, is quite 
different from traditional pedagogical learning for children and youth. As research in 
andragogy shows, adult learners want to know the purpose of what they are learning, 
have more internal motivation than young learners, and are better able to self-direct their 
learning. They also have a wealth of experience, which needs to be considered in the 
design of advisory methods.  
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There are five orientations to adult learning—humanist, behaviorist, social 
learning, cognitive and critical reflection. The humanistic orientation places great 
emphasis on respect for individual differences, so each person will be highly valued and 
encouraged to contribute and have her/his needs met. In the behaviorist orientation, the 
teacher attempts to bring about behavioral change through stimulus and response. With 
the social learning orientation, learning is focused in social settings, with the belief that 
people learn effectively from others like themselves. The cognitive orientation uses 
thinking and logical reasoning to educate adults. The learning process happens inside the 
learner. Finally, the critical reflection method of learning teaches the student to use her or 
his own faculties to solve problems. Traditionally, the behaviorist approach was the basis 
of most advisory service approaches. However, farmer field schools and other group–
based and participatory advisory methods now use the social learning and the critical 
reflection approaches. The inclusion of adult education approaches can be seen as a major 
distinction to conventional methods used by agricultural advisory services. 
Communication theory can also help to identify appropriate methods, depending 
on the goals and priorities, the contents, and the characteristics of the clients. 
Communication can be defined as a process whereby participants “create and share 
knowledge with one another in order to reach a mutual understanding” (Rogers, 1995: 5). 
Communication is, of course, crucial to diffusion of information. One important concept 
in communication is the channel of communication, or means by which the message 
passes from one individual to another. For instance, mass media channels can reach a 
large number of people at once, while interpersonal channels involve face-to-face 
exchange between people. Different channels have advantages and disadvantages: mass 
media can reach a large number of people, but there is not the element of trust that can be 
found in the interpersonal channels and may be important to promote behavioral change. 
Related to this is the issue of homophily, the degree to which people have similar 
attributes, beliefs, education, etc. (Rogers, 1995). Communication is more effective 
among individuals who are homophilous. A number of other factors have also been found 
to contribute to the success of communication in agricultural advisory services. They  
  47
include policies and markets that are conducive for communication, the involvement of 
farmers through participatory methods, the involvement of farmers’ organizations as 
partners, the utilization of different media options as well as monitoring and impact 
evaluation of communication strategies.
10 In analyzing the role of communication, it is 
also useful to distinguish different models of communicative intervention, such as the 
interactive model and the instrumental model (Leeuwis and van den Ban, 2004).  
Empirical Research Methods 
The fact that advisory services have changed in recent times from providing 
education and new technologies to more of a facilitation role involves considerable 
challenges for the empirical analysis of advisory methods. As Christopolos and Kidd 
(2000) argue, it is difficult to show the impacts of facilitation. Pluralistic advisory 
services involve additional challenges for empirical analysis. If there are multiple 
providers and mixed models, none of the service providers may take responsibility for 
analyzing the methods being used. In spite of the challenges of data collection, 
ultimately, it should be the farmers and other users of advisory services who judge the 
quality of the services received (Christopolos and Kidd, 2000). 
Unfortunately, there is a dearth of advisory methods evaluation in the literature, 
most analysis consisting of self-evaluation and confined only to project reports. The 
World Bank, a long-time supporter of advisory services in developing countries, has 
carried out much of the evaluation of methods, especially the Training and Visit (T&V) 
method. More recent evaluation is being done of the farmer field school (FFS) approach. 
Other types of participatory or farmer-led advisory services are often promoted by non-
governmental organizations or community-based organizations, which often do not have 
the goal of publishing any of the evaluations that may be conducted. Table  shows some 
of the studies evaluating advisory services that have been published. In interpreting the 
results, one has to consider that these studies do not usually isolate the impact of the 
                                                 
10 These factors were identified by FAO and GTZ (publication forthcoming).  
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advisory method used (Box A) from the impact of governance structures, management 
and capacity (Boxes M and G).  
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After reviewing 25 impact evaluations of Farmer Field Schools, van den Berg 
(2004) recommended the combination of diverse methods when evaluating the schools. 
Similarly, the framework developed in this paper uses a combination of analytical 
techniques from various disciplines. With this in mind, future research will benefit from 
using a variety of techniques from different disciplines in analyzing advisory services. 
Including social network analysis in impact assessment studies is an example. Using this 
method in a study of FFSs in Senegal, Witt et al. (2006) found that a critical mass of 
trained farmers is important to attain effective dissemination of information. It is also 
useful to combine both qualitative and quantitative methods, and various designs as 
appropriate. Specifically, it will be useful to use experimental, quasi-experimental, and ex 
post facto designs,  which  help to establish causality and show relationships among 
variables. These methods are further discussed in Section 4.5 on impact assessment 
below (see also Annex 3). 
Because it is crucial to have the views of the participants in evaluation, future 
research should also include participatory evaluation methodology. Another point that 
van den Berg (2004) made was that there was no agreed conceptual framework for 
measuring impact of the field schools. The authors hope that this paper will help to 
address this issue by providing such a framework. One more critique of the 25 impact 
evaluations by van den Berg (2004) was that the studies were either rigorous or 
comprehensive, but never both. Future research will need to address this shortcoming 
through bringing rigor to more comprehensive studies. 
Analyzing the Performance of Agricultural Advisory Services  
This section deals with approaches to measure and explain the performance and 
quality of agricultural advisory services (Box P in Figure 2).  
Measuring Performance 
Measuring the performance of an advisory service is methodologically less 
demanding than assessing its impact at the household level or the economy-wide level,  
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because it avoids important attribution problems inherent in impact assessment (see 
below). From a policy perspective, it is the impact of an advisory service in terms of its 
contribution to societal goals (Box I in Figure 2) that is ultimately important. However, 
research on performance is useful because assessing the performance and quality of an 
advisory service is an important instrument for the management of this service (Section 
4.3). Research can contribute to improving this instrument. Moreover, linking research on 
performance with impact assessment can help to identify those aspects of performance 
that are most important for achieving impact. Vice versa, results from impact assessment 
are required to assess the efficiency of an advisory service, which is an important 
performance criterion. 
Research on performance can be based on monitoring and evaluation systems that 
are used by advisory services, even though independent data collection is also important 
to overcome the potential bias. Most public sector advisory services have some type of 
monitoring and evaluation in place. Activity monitoring is in fact a standard instrument in 
the public administrations. For advisory services, activity monitoring usually refers to 
number of clients visited, number of demonstration plots established, etc. Donor-funded 
projects involve monitoring and evaluation systems that are often carried out in addition 
to reporting systems of the public administration. There is, however, a commitment by 
donors to harmonize their monitoring and evaluation systems among each other and align 
them with country-owned systems (compare the Paris Declaration on Aid Effectiveness, 
February 2005).
11 Monitoring and evaluation systems that include satisfaction surveys 
among clients are more data intensive and less common in public administration, even 
though they have been introduced in some countries as part of public sector management 
reforms. NGOs can also play an important role in measuring and publicizing the 
performance of public services, as the Citizen Report Card method developed by the 
Public Affairs Center (see http://www.pacindia.org/) in Bangalore shows. 
Data on performance collected by researchers, NGOs or the service providers 
themselves are relevant for supporting learning processes within an organization. This 
                                                 
11 See http://www1.worldbank.org/harmonization/Paris/FINALPARISDECLARATION.pdf.  
  51
insight has led to the development of process monitoring approaches, in addition to 
conventional progress monitoring. Table A3 in Annex 1 describes the major 
characteristics of both systems. Research on performance systems for advisory services 
should contain elements of both progress and process monitoring, and of evaluation. 
Table A4 in Annex 1 summarizes the complementary roles of monitoring and evaluation. 
Action research that involves clients and stakeholders in defining the performance criteria 
to be monitored and evaluated can be an important research strategy in this context. 
Likewise, methods of impact chain analysis or outcome mapping will also be useful in 
this context. Research on the performance of advisory services can make important 
contributions to the quality management of services delivered by different service 
providers and to the management of contracts with service providers. 
Reaching consensus on appropriate criteria is an important task in order to assess 
how well a system performs, particularly if new objectives such as empowerment or 
demand-orientation are introduced. For example, it is a common assumption that 
contracting-out advisory services will make a system more demand-driven, especially if 
farmers’ organizations are involved in the contracting process. However, if the advisory 
staff to farmer ratio is in the range of 1: 1,000 or more, there is obviously a need to 
“aggregate” the demand of the farmers. Hence, measuring to which extent an advisory 
services system is demand-driven requires measuring how well this organization and 
aggregation process works.  
Assessing Performance in an Agricultural Innovation System Context 
Applying an agricultural innovation system (AIS) perspective, the analysis of the 
performance of advisory service can be part of a wider analysis of the performance of the 
agricultural innovation system. In pluralistic advisory services, the relations between 
different actors become more complex, which requires new analytical approaches to the 
study of how public sector actors interact with actors from private firms and civil society 
organizations. It is also important to find out which type of relationships generate better 
outcomes for small-scale farmers and other agrarian agents.  
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Key questions include: How do different modalities of advisory services combine 
with different research modalities and education modalities to generate, disseminate, and 
utilize knowledge? Are new research and education modalities sufficiently integrated or 
linked to modalities in advisory services to ensure the success of an innovation process? 
And if so, who are the key actors within these linkages, and how do their relationships 
function and evolve within a given socioeconomic context? Are the outcomes of their 
innovative activities actually addressing the technological, institutional, and 
organizational needs of small farmers, agrarian laborers, and other marginalized social 
groups? Methodologies with which to answer these questions include social network 
analysis; transactions cost analysis; game theoretic modeling; and other methods where 
appropriate (Spielman, 2005).  
A further methodological approach which has been developed in the innovation 
systems context are innovation indicators, which can be used to assess the innovative 
performance of a sector or country as compared to other countries, and to track changes 
over time. This approach has been widely used to benchmark the performance of 
innovation systems in OECD countries. An example is the European Innovation 
Scoreboard System (http://trendchart.cordis.lu/scoreboards/scoreboard2004/index.cfm).  
Based on this approach, one can develop a variety of agricultural innovation 
indicators, including indicators describing capacities and levels of investment in 
agricultural research, advisory services and training and education; indicators of linkages 
and partnerships with other actors in agricultural innovation systems; indicators of trans-
boundary technology exchange; indicators of targeting the innovation potential of poor 
and disadvantaged groups, and of women; and outcome indicators such as number of new 
varieties registered, and adoption rates of innovative agricultural practices. Such 
agricultural innovation indicators, which are suitable for benchmarking across countries, 
can play an important role in guiding agricultural innovation policies.   
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Explaining Performance 
According to the analytical framework presented here, performance indicators are 
influenced by governance structures (variables in Box G), capacity, organization and 
management (Box M), the advisory methods (Box A), and the fit of these characteristics 
with the frame conditions (Boxes E, S, F and C). In principle, regression techniques can 
be used to explain variation in performance indicators among different service units (e.g., 
geographical areas served by advisory services stations) dependent on these factors. Lynn 
et al. (2001) developed a similar approach to analyze the performance of the public 
administration in other fields than advisory services. In pluralistic systems, explaining the 
differences in performance among different service providers is an important field of 
research. However, one needs to take into consideration that some of the variables, 
especially the governance structures (e.g., level of decentralization), may not vary within 
the country, therefore their influence on performance can only be evaluated statistically 
in cross-country studies.  
Analyzing the Impact of Agricultural Advisory Services  
As indicated earlier, the impact of agricultural advisory services in terms of its 
contribution to societal goals (Box I in Figure 2) is of particular interest from a policy 
perspective. Impact assessment involves far-reaching methodological challenges, because 
the impact of advisory services depends on the behavior of the agricultural producers 
(Box H), which is influenced by many factors, thus leading to attribution problems and 
other methodological challenges. In this section, we discuss the challenges of impact 
assessment and the research strategies that can be applied to address them. 
Challenges of Impact Assessment  
Multiple goals 
In much of the economic impact evaluation literature, impacts are considered to 
be changes in productivity or income resulting from the program being evaluated, and 
impact assessment implies ex-post assessment (Horton and Mackay, 2003). Impacts of 
advisory services have been measured by agricultural economists using the common  
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economic principles of project appraisal, e.g. internal rate of return, economic surplus, 
marginal rate of returns (Anderson and Feder, 2005). Parametric, non-parametric and 
qualitative methods are used to measure all or some of these impact criteria. To estimate 
the marginal effects of investment in advisory services, econometric methods are 
commonly used to estimate the production or cost functions. Econometric methods are 
also used in the total factor productivity function analysis that could be used in lieu of 
production and cost functions. The common variables included in the econometric 
analysis are the standard factors that affect crop productivity, factor productivity and cost 
of production. These include the factors of production such as labor and land, socio-
economic characteristics of producers and their families; village level factors such as 
market access, population density, soil quality, agricultural potential, etc. (e.g. see 
Nkonya, et al., 2005).
12 
The purposes of such assessments are mainly to assure accountability to investors 
for the use of their funds and to assist in communicating the results achieved. However, 
as in case of performance measurement (see above), other objectives of are increasingly 
considered important, particularly promotion of organizational learning (Horton and 
Mackay, 2003; EIARD, 2003). Related to this point, the types of impacts that need to be 
assessed may be much broader than simply impacts on agricultural productivity or even 
farmers’ incomes, and may vary from one impact assessment to another. Increasingly, 
evaluations are asked to assess impacts of programs on a wide range of outcome 
indicators, including equity, poverty, household capacity to innovate, farmer 
empowerment, addressing gender-specific needs, sustainability of natural resource use, 
environmental impacts, food safety, nutrition and others. Impacts on intermediate 
indicators such as farmers’ awareness, adoption or adaptation of particular technologies, 
and commercial marketing behavior may also be assessed. Operationalizing and 
measuring such complex and multi-dimensional concepts as poverty, empowerment, 
sustainability, commercialization, etc. poses a major challenge (Pender, 2004). 
                                                 
12 Other parametric methods used include the economic surplus method that simply computes the consumer 
and producer surplus due to an advisory services investment using simple descriptive statistics (e.g. see 
Nkonya and Parcell, 1999; Hayami and Herdt, 1977).  
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Applying an innovation systems perspective, it is also useful to study the 
contribution of advisory services to the creation of networks as a measure of impact 
(Ekboir, 2003). This approach is based on the proposition that the impact of advisory 
services depends on the interaction of actors in networks, and cannot be attributed to 
individual actors. Relevant parameters to study the effectiveness of networks are the rules 
for generating, collecting and sharing information, financing procedures, intellectual 
property-rights regulations and availability of human and financial resources. For 
individual agents the relevant indicators are their patterns of participation in particular 
networks, benefits and costs of participation, evaluation criteria, financial arrangements 
and institutional cultures.  
This approach is related to the suggestion to assess the impact of advisory 
services on social capital, which can be defined as the ability to facilitate collective action 
for mutual benefit through the organization and participation of farmers and rural people 
(Swanson, 2004: 11). Social capital is viewed as being economically useful since 
individuals acting collectively can improve their economic conditions.  
Attribution problems and other methodological challenges 
Even when the objectives of the assessment are clear and measures of impact are 
available and adequate, attributing changes in indicators to the program being assessed is 
generally very difficult. In the economic program evaluation literature, particular concern 
has focused on biases resulting from non-random selection or assignment of program 
participants to particular “treatments”. To illustrate, suppose that the evaluator is 
interested in determining the impact of an advisory services program on crop yield: 
Let   Yei = crop yield with advisory services program by farmer i 
 Y wi = crop yield without advisory services program by farmer i 
Holding all else constant, the impact of advisory services on crop yield for 
farmers participating in the advisory services program (average treatment effect on the 
treated (ATET)) is given by:  
 ATETi =E(Yei – Ywi |Xi, Pi = 1)   
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E(Ywi |Xi, Pi = 1) is the crop yield that participating farmer i (P=1) would have 
obtained had she not participated in the program, conditional upon observable 
characteristics and inputs by farmer i (Xi). The basic problem of attribution is that the 
counterfactual (Ywi|Xi, Pi = 1) is not observable since farmer i is assumed to be 
participating in the program.  
If an experimental approach can be used, in which households can be randomly 
assigned to receive or not advisory services, an unbiased estimate of E(Ywi|Xi, Pi=1) is 
possible, since random assignment assures that the distribution of unobserved and 
observed characteristics of households in the program are the same as those not in the 
program. Assessment of average program impacts can be done without identifying 
assumptions or complicated econometric approaches in this case. This is why social 
experiments are often viewed as the gold standard in evaluation work, and advocated by 
many analysts (e.g., Cook, 2001; Duflo and Kremer 2005; Heckman, et al., forthcoming). 
However, social experiments are confronted with a number of practical as well as 
methodological problems, which are further discussed in Annex 3. Perhaps because of 
these problems, no randomized social experiments to evaluate impacts of advisory 
services programs have been implemented so far, according to one recent review 
(Anderson and Feder, 2005). 
Other problems that can undermine the ability to measure impacts, whether an 
experimental or non-experimental approach is used, include spillover effects, lagged 
impacts, data problems, and sample attrition (Heckman, et al., forthcoming; Anderson 
and Feder, 2005). Spillover effects refer to impacts of the program on non-participants. 
For example, information provided by advisory services programs may be shared with 
program non-participants, causing changes in yields or other outcomes for non-
participants as well as participants. In this case, comparisons of program participants and 
non-participants will underestimate the impacts of the program. Other reasons for 
spillover effects include impacts of programs on prices or availability of inputs and 
outputs, environmental externalities, and responses of managers of other programs to the 
presence of a particular program. In general, neglecting such effects may either  
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overestimate or underestimate total program impacts. Accounting for such impacts 
requires a model of the spillover impacts (e.g., a model of information diffusion or a 
market equilibrium model) and other sources of evidence (e.g., knowledge of demand 
and supply elasticities).  
Lagged effects refer to the fact that the impacts of advisory services interventions 
may not occur immediately; e.g., it may take years for advisory services to eliminate gaps 
between economically achievable and farmers’ actual yields (Alston, et al. 1995; 
Anderson and Feder, 2005). Assessing the nature and impacts of such lags requires 
longitudinal data and intertemporal methods of analysis (i.e., use of net present value or 
internal rates of return). Methodological issues such as the appropriate lag structure and 
discount rate must be addressed in such analyses (Ibid.). 
Data problems include difficulties in operationalizing and measuring appropriate 
indicators of inputs, outputs and outcomes; issues of data comparability (especially when 
different survey instruments are used at different points in time or for different sub-
samples); problems of missing values and others (Heckman, et al., forthcoming). Such 
mundane problems often lead to larger biases than problems such as selection bias that 
are often emphasized in the impact evaluation literature (Ibid.). 
Sample attrition refers to respondents being lost from the evaluation sample for 
whatever reason (e.g., lack of interest in participating, migration, etc.).
13 Attrition can 
cause sample selection bias in the remaining sample (if the likelihood of attrition is 
correlated with factors affecting the impacts of the program), and non-experimental 
approaches are required to deal with the resulting bias, even in evaluating social 
experiments (Ibid.). 
Different non-experimental approaches have been developed to address selection 
and other biases in impact evaluations.
14 Selection bias can result from non-random 
                                                 
13 Sample attrition is not the same as program dropout, since it can affect non-participants as well as 
participants, and may not occur among program dropouts (since data may still be collected from such 
respondents) (Heckman, et al., forthcoming). 
14 This discussion draws heavily from Ravallion (2005).  
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program placement—e.g., programs may choose to operate in locations or with 
communities that are more or less able to benefit from the program than the underlying 
population for which program impacts are sought—or from non-random choice of 
participation—e.g., households that are more able to benefit from a program may self-
select into the program.  
The methods commonly used to address these biases include econometric 
parametric and non-parametric cross section regression approaches, double difference 
(DD) estimation, and propensity score matching (PSM). These approaches differ in the 
assumptions that they make to identify program impacts; they thus have different 
strengths and weaknesses. Annex 3 describes and discusses these approaches in more 
detail. Some of these methods were used in the evaluation of advisory methods 
summarized in Table 2. 
Some authors argue that attributing impacts to particular agricultural research and 
dissemination efforts is impossible or too costly (Ekboir, 2003, 2005; EIARD, 2003), 
because such efforts are part of a complex adaptive system, beneficiaries of technology 
development and dissemination programs often modify the technologies that are 
promoted, impacts depend on many external factors that cannot be controlled and that 
result from a network of agents rather than any single program and hence cannot be 
separated from impacts of the activities of the entire network. Other problems include 
differences in the objectives of the beneficiaries and the objectives assumed by those 
designing advisory services programs. Impacts that were not anticipated are also difficult 
to measure and assess, especially if they have long time lags, such as schooling of 
children that becomes possible due to the adoption of labor-saving technologies. Further 
challenges to impact assessment are caused by the increasing complexity of innovations 
because of market integration and accelerated technical change in marketing and 
information technologies. Individual agents do not command all the assets they need to 
innovate as often as required by market and technical developments. (Rycroft and Kash, 
1999). To get access to these assets, agents form networks that, in the case of agriculture, 
can include farmers, processors, retailers, researchers, advisory service agents and input  
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suppliers. Since impacts result from the actions of the whole network, it is difficult to 
attribute them to individual agents. 
External validity: Can findings of evaluations be scaled up? 
The economic literature on program impact evaluation has concerned itself 
mainly with the issue of “internal validity”; i.e., whether the evaluation design allows a 
valid inference about the impacts of the program in the particular context in which it was 
evaluated. At least of equal importance to policy makers is the “external validity” of the 
evaluation; i.e., whether and how the findings can be generalized to other contexts 
(Heckman, et al., forthcoming). This issue relates to some of the issues mentioned above, 
such as the lack of theory and empirical information in most evaluations about the 
process that generated the outcomes, how it is influenced by contextual factors, and about 
spillovers and general equilibrium effects as programs are scaled up (e.g., expansion of 
an effective advisory services program to national scale may face scaling problems due to 
constraints on available skilled capacity, rising costs and falling commodity prices 
resulting from increased production, etc.). There is a clear need for research on the 
impacts of advisory services to address these issues, as well as the more commonly 
emphasized concerns about internal validity. 
Implications for Research on the Impact of Agricultural Advisory Services  
A common thread in much of the recent literature on program evaluation is the 
conclusion that there is no single best method to use in all circumstances (e.g., Horton 
and Mackay, 2003; Ravallion, 2005; Heckman, et al., forthcoming). Even within the 
relatively narrowly defined objectives of the economic program evaluation literature, 
with its emphasis on ex-post attribution of impacts on a few key variables, there are many 
different methods that depend upon different identifying assumptions and have different 
strengths and weaknesses. If broader objectives and the costs and relative merits and 
drawbacks of different evaluation methods are considered, as advocated by Horton and 
Mackay (2003) and many others, an even broader set of methods should be considered.   
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Our view is that a combination of qualitative and quantitative methods is needed, 
with triangulation of results from different approaches, to achieve robust conclusions that 
are of greater use to policy makers and program managers, as well as being scientifically 
rigorous and defensible.  
Qualitative and participatory methods 
Qualitative and participatory approaches that have been advocated to address the 
concerns include the use of impact pathway analysis (Section 4.4), program theory, 
formative evaluation, participatory evaluation, empowerment evaluation and 
developmental evaluation (Douthwaite, et al. 2003; Springer-Heinze, et al. 2003; Mackay 
and Horton, 2003). To the extent that these methods focus on the quality of advisory 
services rather than ultimate outcomes, they are considered as performance measurement 
methods in terms of the framework proposed here (Section 4.4). Some authors consider 
these methods and economic impact assessment methods as mutually exclusive since 
they are associated with different paradigms: the constructivist perspective emphasizing 
subjective reality and experimental learning, versus the positivist approach emphasizing 
objective reality and hypothesis testing (Mackay and Horton, 2003).  
Contrary to this view, it is argued in this paper that qualitative/participatory 
methods and quantitative impact assessment methods are complementary and can 
usefully inform each other. Hence, both research strategies should be pursued, further 
developed and combined. For example, participatory methods can be used to define 
criteria to be used in quantitative impact assessment. Conversely, information from 
economic impact assessment can inform institutional learning processes. Methods that 
deal with intermediate outcomes are useful to inform economic assessment methods 
focusing on ultimate outcomes. As is emphasized in the recent economic program 
evaluation literature, in depth knowledge of the nature of the program, its context and the 
process by which it achieves impacts is essential for both internal and external validity. 
Thus, more information on the activities and intermediate outputs and impacts of 
programs will be helpful in this process, as argued by Ravallion (2005).   
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Quantitative impact assessment methods 
Concerning approaches to achieve internal validity, we believe that experimental 
approaches should be considered and used where feasible, but should not be seen as the 
only option. A mixed approach could be pursued, in which some parameters are 
randomly assigned (e.g., placement of an advisory services program in particular 
communities during a pilot phase, use of particular advisory services approaches such as 
Training and Visit (T&V) vs. farmer field schools), while leaving substantial space for 
local communities to participate in defining what specific activities will be pursued and 
technologies will be promoted by the program, who participates, etc. Random assignment 
of at least some parameters will help to identify some impacts, but other means of 
identifying suitable instrumental variables should also be pursued. Where possible, a 
baseline survey should be conducted before the program intervenes, as well as 
conducting surveys and using qualitative monitoring and evaluation during and after the 
program, to enable use of DD and PSM methods (possibly combined). If suitable data are 
collected from the start of the program, different evaluation methods can be used and 
more robust conclusions drawn. Even where baseline data cannot be collected, there are 
still alternatives combining different methods that can increase the reliability of the 
results (such as combining PSM and IV estimation) (Ravallion, 2005). 
Concerning approaches to achieve external validity, we believe that more 
theoretical and modeling work is needed, as well as empirical work conducted using a 
common conceptual framework and approach in different contexts, to allow drawing 
comparative conclusions about the influence of contextual factors on program impacts. 
Research on suitable “recommendation domains” (Perrin et al., 1976) can help to guide 
selection of study sites and draw lessons about other areas where similar impacts can be 
expected. A sufficiently large sample of empirical studies within such domains will be 
needed to draw robust conclusions about domain specific impacts. Computable General 
Equilibrium (CGE) or multi-market models can be used to assess market impacts of 
programs as they are scaled up, and provide feedback to micro studies of estimated rates 
of return, taking such price responses into account (more on this in the next section). In  
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depth case study research on diffusion of impacts of advisory services programs is 
needed, considering how advisory services operate within the broader agricultural 
innovation system. Such studies may be able to define “diffusion zones” for particular 
types of information and technologies, which can help to define appropriate sampling 
approaches to use in assessing the impacts of advisory services (e.g., to identify 
communities sufficiently “distant” to serve as a suitable counterfactual), as well as 
identifying and quantifying to the extent possible the impacts of diffusion within such 
zones. Impacts of advisory services programs on natural resource management and 
environmental spillovers also should be studied in depth, where such impacts are likely to 
be significant. Combining such research with the current emphasis on assessing impacts 
of agricultural research and development programs on broader measures of poverty as 
well as productivity can enable identification of synergies or tradeoffs among these 
different objectives arising from advisory services approaches, and domain specific 
recommendations of approaches that can exploit “win-win-win” opportunities where they 
exist or to rationalize tradeoffs where they must be faced. 
Beyond assessing impacts and tradeoffs/synergies of advisory services programs 
and approaches in particular domains, it will be valuable to estimate the private and 
social costs and benefits of advisory services programs, building upon the impact 
assessment. Such estimates are needed to help guide public investments in advisory 
services. We address this issue in the following section. 
Estimating the Costs and Benefits of Advisory Services  
Indicators of Economic Performance 
Estimating the costs and benefits of agricultural advisory services, and calculating 
related indicators such as cost-benefit ratios, rates of returns to investment and efficiency 
measures is of particular importance for guiding investment in advisory services. Since 
cost-benefit analyses rely on data from economic impact assessment, they are usually 
considered to be a part of economic impact assessment. In terms of our framework, they 
are considered as measures of the economic performance (Box P) of an advisory service,  
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which rely, however, on data from impact assessment (Box I). In case of multiple service 
providers in pluralistic systems, comparing cost-benefit ratios or other economic 
performance indicators can provide important insights for advisory services reform. So 
far, standard techniques of project appraisal have been widely used in the economic 
evaluation of advisory services in order to assess the profitability of investment. In 
general, such studies have shown relatively high returns to investment in advisory 
services. For example, in a meta-analysis of 292 research studies, Alston et al. (2000) 
found median rates of return of 58 percent for advisory services investments, 49 percent 
for research, and 36 percent for combined investments in research and advisory services. 
In line with the considerations presented in Section 4.4, economic performance 
indicators could be applied as a management instrument. In pluralistic and decentralized 
systems, it will be useful to calculate indicators that have received less attention, so far. 
For example, to compare the efficiency of decentralized advisory service units or of 
different service providers, one could use techniques that have been applied to assess the 
efficiency of local governments, such as stochastic frontier function approaches (see 
Dollery and Wallis, 2001, for a review). Such efficiency measures could then be used for 
benchmarking.  
As mentioned above, benefits of advisory services can be derived from economic 
impact assessment studies and are hence subject to the methodological problems 
discussed above. The costs of advisory services are relatively easy to assess as long as the 
advisory services are publicly financed, and transaction costs are not taken into account. 
As proposed in Section 4.1, it is useful and possible to expand current approaches by 
taking transaction costs into account. The empirical measurement of transaction costs is 
an important field of research, which will contribute to the comparative analysis of 
different modes of service provision in pluralistic systems.  
Costs and benefits of reforming agricultural advisory services  
Reforms of advisory services, especially changes in the governance structures of 
these services – involve particular costs, such as the costs involved in dismissing public  
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service personnel. Hence, it is useful to assess the costs of reforming advisory services as 
well as the benefits, which are derived from the improvements in economic performance 
achieved by the reform. Such studies are comparatively scarce. An exception is the study 
by Fleischer, Waibel and Walter-Echols (2002) which assesses the costs of transforming 
a public sector system of agricultural advisory services. 
Willingness to Pay (WTP) for advisory services 
As discussed in Section 4.1, cost recovery is an important reform strategy in 
agricultural advisory services. A number of different countries have contracted out 
advisory services to private providers or have diversified the funding of this activity 
(Carney, 1998; Berdegué and Marchant, 2002; Katz, 2002; Rivera and Zijp, 2002; 
Chapman and Tripp, 2003; Davidson and Ahmad, 2003; McFeeters, 2004). Research can 
support this type of reform strategy of advisory services by evaluating how much a 
farmer would be willing to pay for advisory services by applying the Willingness-to-Pay 
(WTP) method. As such WTP studies could be used to estimate the direct value or benefit 
of agricultural advisory services in the absence of a market for such services.
15 This could 
also be considered as an alternative strategy to economic impact assessment for 
estimating the benefits of advisory services. 
Studies have often derived WTP for advisory services from activities associated 
with dissemination of information and direct contact with farmers. Those activities are 
precisely the ones that have been commercialized, or transferred to the private sector (Le 
Gouis, 1991). WTP for advisory services can be directly or indirectly determined. An 
example of indirect estimation is the work of Dinar (1996) that estimated demand and 
supply for advisory service visits and then derived WTP for these services from the per 
hectare value added by subtracting the production cost (including advisory services) from 
the revenue. This approach can be implemented in places where the advisory service is 
strong and structured, as it is in Israel. The method demands detailed information not 
only about farm production but also about the performance of advisory services. A strong 
                                                 
15 If farmers were paying for agricultural advisory services, the value or benefit to them would simply be 
their market price.  
  65
assumption for this type of study is that advisory services are delivered in an efficient and 
effective way (Gautam, 2000). Holloway and Ehui (2001) and Horna et al. (2005) 
provide still another indirect way to estimate WTP for advisory services. These 
methodologies are appropriate for cases in which farmers are not familiar with fees for 
advisory services. Holloway and Ehui (2001) estimated WTP of dairy producers for 
individual advisory services visits in Ethiopia. These authors used a traditional consumer 
model and focused on the cash income constraint to derive the amount of income that the 
household is willing to forgo in order to have one more additional unit of service 
rendered. Horna et al. (2005) examined farmers’ preferences for seed of new rice 
varieties and their willingness to pay for information, as an indicator of willingness to 
pay for advisory services in rice production in Nigeria and Benin. Farmers’ preferences 
were modeled as a function of the utility obtained from rice seed attributes, social and 
economic characteristics of the farmer, and level of information about the variety. 
Conjoint utility analysis was used to estimate the marginal values of rice seed attributes 
and to derive the WTP for seed related information.  
Gautam (2000) in Kenya and Sulaiman and Sadamate (2000) in India provide 
examples of direct WTP for advisory services estimation. In both works, WTP for 
advisory services was elicited through contingent valuation methods, which are survey-
based economic techniques for the valuation of non-market resources, typically 
environmental areas. In addition, Sulaiman and Sadamate (2000) used a linear 
discriminant function to predict farmers’ behavior and evaluate the determinants of their 
willingness or unwillingness to pay. The methodology is appropriate when farmers are 
familiar with fee based advisory services and can give a plausible value. While in India it 
was already a practice in place to charge fees for advisory services, in Kenya this was a 
completely new concept. 
It is important to note that the message delivered by agricultural advisory services 
is at least as important as the institutional arrangement chosen to deliver the service. The 
technologies offered by the advisory service have to create a technological advantage that 
is sufficient to make farmers “willing to pay”—or even better—“able to pay” (Horna  
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2005). Willingness to pay is a valuable concept for ex-ante evaluations but it is not 
enough for a decision to incorporate farmers’ financial contributions. An important 
question then is if the advisory service is increasing farmers’ ability to pay. These 
estimations have been done in sites where farmers’ financial contributions have already 
been implemented (Perraton et al., 1983 in Malawi; Dinar, 1996 in Israel; Currle et al. 
2002 in Thuringia; Schmidt, 2005 in Romania). 
The contingent valuation method relies on describing a hypothetical situation to 
the target sample and asking them to state their willingness WTP for desirable change to 
occur or an undesirable change to occur. First proposed in theory by Ciriacy-Wantrup 
(1945), contingent valuation surveys became widespread following their use in a 
quantitative assessment of damages related to the Exxon Valdez oil spill. Despite its 
widespread use, many economists question the use of stated preference to determine 
WTP for a good, preferring to rely on people's revealed preferences in binding market 
transactions. The criticisms were indeed valid, as early contingent valuation surveys were 
often open-ended questions to elicit WTP or willingness to accept (WTA) compensation 
for a change in the status quo, potentially suffering from a number of shortcomings, 
including strategic behavior, protest answers, response bias and respondents ignoring 
income constraints. In addition, some surveys results seemed to indicate people were 
expressing a general preference for environmental spending in their answers, described as 
the embedding effect (Mitchell and Carson, 1989). In response to the criticisms, a panel 
of high profile economists (chaired by Nobel Prize laureates Kenneth Arrow and Robert 
Solow) was convened under the auspices of the National Oceanic and Atmospheric 
Administration (NOAA) in 1993 to hear evidence from expert economists and then put 
forward a number of recommendations on the design and control including: use of 
personal interviews as opposed to telephones or mail methods; designing surveys in a yes 
or no referendum format on a specific WTP/WTA amount; providing detailed 
information on the resource in question; and careful explanation of income effects 
(Arrow et al. 1995).  
  67
Analyzing the Process of Reforming Agricultural Advisory Services  
So far, the framework presented here has been used in a comparative-static way to 
identify governance structures, management approaches and advisory methods that will 
improve performance and impact of agricultural advisory systems. However, one cannot 
assume that the way in which agricultural advisory services are provided and financed 
can simply be transformed, if the analysis shows that changes would lead to 
improvements. Changes in governance structures of advisory services, such as 
decentralization and contracting-out, typically require a political process that involves the 
executive and legislative branches of government. The introduction of new management 
approaches and advisory methods requires a process of organizational change and 
learning within the organization providing the service. Research can play an important 
role for improving the understanding of such political and organizational processes of 
change. 
(1) In analyzing the political process of change, one needs to take into account 
that the reform of advisory services does not start “from scratch”. The system of advisory 
services already in place—and the economic and political interests associated with that 
system—have an important influence on the political feasibility of different options for 
reforming advisory services. In the past, reform strategies for advisory services have been 
largely dominated by the donor agencies financing advisory services programs, especially 
in Africa and Asia. The long-term sustainability and success of advisory services reform 
may, however, depend on a domestic “demand” for such reforms (compare Levy, 2004). 
Against this background, research on the political dimension of agricultural advisory 
services reform can support reform efforts by assessing the political feasibility and 
sustainability of different reform options. Different theoretical approaches are useful to 
guide this research, including the advocacy coalition framework (Sabatier and Jenkings-
Smith, 1993) which pays attention to the policy beliefs of different actors, political 
resource theory (Ilchmann and Uphoff, 1998) which serves to analyze political power 
relations, and the policy windows approach (Kingdon, 1984), which focuses on the  
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timing of reforms. Empirical research methods may include interviews with stakeholders 
and the analysis of policy documents, including the minutes of parliamentary debates.  
As a general policy trend, reform processes are increasingly participatory in 
nature. Participation by all stakeholders can help to increase the efficiency through using 
local experts (who are familiar with the local context) and having local priorities 
incorporated into the reform agenda. Negotiating agricultural policies with stakeholders 
also supports change by creating ownership, as the example of negotiated pesticide 
policies in Ghana shows (Gerken, et al., 2001). However, participatory approaches also 
involve challenges, such as elite capture. In participatory policy processes, action 
research can become an important research approach, since it may help reform 
practitioners to systematically evaluate the events and outcomes.  
(2) The analysis of processes of change within organizations that provide 
agricultural advisory services can draw on a range of research methods developed in 
different social sciences disciplines, ranging from organizational sociology and 
psychology to administrative sciences. Action research that aims at directly supporting 
the management of change can play an important role in this context. In analyzing change 
processes within organizations providing agricultural advisory services, the concept of 
the “learning organization” has gained increasing importance (compare Leeuwis and van 
den Ban, 2004). By analyzing different reforms of advisory services in a comparative 
perspective, research can contribute to identifying the conditions that are conducive for 
transforming agricultural advisory services into learning organizations.  
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V. CONCLUDING  REMARKS 
This paper has proposed an analytical framework to guide interdisciplinary 
studies on agricultural advisory services, with a focus on addressing the challenges of 
analyzing reform options for pluralistic systems. We also discussed various research 
methods that can be applied within the proposed framework. It is the hope of the authors 
that this framework will be useful to guide future research projects that aim at providing 
policy-relevant knowledge for reforming advisory services. In order to learn more about 
“best-fit” solutions, it will be useful to apply the proposed framework in different 
countries, using comparable research approaches and indicators of performance and 
impact. Ideally, countries should be selected in such a way that one can learn from 
comparison and from diverse experiences, focusing on the question: What works under 
which circumstances, and why? In principle, comparing countries with similar types of 
farming systems/level of development, but different types of advisory services, and vice 
versa, similar types of advisory services applied to different farming systems would be 
useful. Practically, it will be necessary to start with few countries chosen according to 
more practical criteria (partnerships, possibility to link up with ongoing reforms of 
advisory services, availability of funding). However, using a comparable analytical 
approach will make it possible to compare findings.  
The analytical framework covers a wide range of issues to be researched from the 
perspective of different disciplines. In practice, it may often not be feasible to cover this 
range of issues in a single research project. However, the framework can be used for 
combining the research insights derived from different disciplines and research projects 
in informing reform processes of agricultural advisory services. Ultimately, the authors 
hope that this framework will support research that helps countries to identify their own 
best-fit approaches to agricultural advisory services – in this spirit, we expect researchers 
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 ANNEX 1.  TABLES 
Table A1.  International Reform Initiatives for Agricultural Advisory Services 
(Rivera and Alex, 2005) 
  Governance 














































































































































































































































































































China  xxx     x        x  x     x                
India   xxx  xxx           x  x  x              x    
Bangladesh  x     x                          xxx  xxx   
Nepal  x     x                          x  x    
Pakistan           x        xxx             x       
Vietnam  x                 x  x           x     xxx 
Philippines & 
Indonesia/FFS 
               x              xxx  x       
Africa                                           
Mali     x     x     x  xxx             xxx  xxx   
Niger        x  x  x     xxx             x     x 
Benin  xxx     x                 x  xxx x     x    
Ghana   xxx                 x        x             
Kenya        x  x           x  x  xxx x  x     x 
Uganda  xxx     x                 x  xxx xxx  xxx  xxx   
Tanzania                 xxx             xxx          
Malawi                 xxx xxx                   x 
Mozambique  x  x  xxx    x                    xxx  x    
Zimbabwe  xxx                    x     xxx x  x       
Egypt                                 xxx  x       
South Africa           xxx       x              x  x  x 
Latin America                                           
Colombia and Latin 
America 
         x     xxx          x  x        x 
Nicaragua        xxx                         x     xxx 
Honduras  x     xxx                   x     x       
Nicaragua     xxx  X                 x     x  xxx  x    
Chile        xxx                x        xxx  x    
Ecuador        xxx       xxx       x  x     x       
Venezuela  xxx     xxx       xxx    x  x  x     x  x    
Brazil           xxx x  x                         
Uruguay     x  xxx                   x     x  xxx   
Trinidad and Tobago  xxx                                   xxx   
xxx: Major element, xx significant element, x: some part of overall reform package 
Source: Adapted from Rivera and Alex (2005).  
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Table A2.  Classification of Agricultural Information and Technologies 
Excludability   
Low High 
Low  Public goods 
o  Time insensitive 
production, marketing and 
management information 
of wide applicability 
Toll goods 
o  Time sensitive production, 






Rivalry  High  Common-pool goods 
o  Information embodied in 
locally available resources 
or inputs 




o  Client-specific information or 
advice 
o  Information embodied in 
commercially available inputs 
Source: Adapted from Umali and Schwartz (1994)  
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Table A3.  Process Monitoring and Progress Monitoring 
Process Monitoring  Progress Monitoring 
•  Concerned with key processes for project 
success 
•  Primarily concerned with physical inputs 
and outputs 
•  Measures results against project objectives  •  Measures results against project targets 
•  Flexible and adaptive  •  Relatively inflexible 
•  Looks at broader socio-economic context in 
which the project operates, and which 
affects project outcome 
•  Focuses on project activities/outcomes 
•  Continuous testing of key processes  •  Indicators usually identified up front and 
remain relatively static 
•  Selection of activities and processes to be 
monitored is iterative, i.e., evolves during 
process of investigation 
•  Monitoring of pre-selected 
indicators/activities 
•  Measures both quantitative and qualitative 
indicators, but main focus is on qualitative 
indicators 
•  Measures both qualitative and 
quantitative indicators, but main focus is 
on quantitative indicators 
•  A two-way process where information flows 
back and forth between field staff and 
management 
•  A one-way process where information 
flows in one direction, from field to 
management 
•  People-oriented and interactive  •  Paper-oriented (use of standard formats) 
•  Identifies reasons for problems  •  Tends to focus on effects of problems  
•  Post-action review and follow-up  •  No post-action review 
•  Includes effectiveness of communication 
between stakeholders at different levels as a 
key indicator 
•  Takes communication between 
stakeholders for granted 
•  Is self-evaluating and correcting  •  Is not usually self-evaluating and 
correcting 
Source: World Bank, 1999  
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Table A4.  Complementary roles for monitoring and evaluation  
Monitoring Evaluation 
  Routine collection of information     Analyzing information  
  Tracking project implementation 
progress  
  Confirming project expectations  
  Measuring efficiency     Ex-post assessment of effectiveness 
and measuring impact 
  Question: “Is the project doing things 
right?” 
  Question: “Is the project doing the 
right things?” 




ANNEX 2.  ADVISORY METHODS AND MODELS 
1)  Transfer of Technology Models 
This approach focuses on using the advisory service for the transfer of 
technologies that are generated at research stations. Since a variety of methods and media 
can be used for this purpose, “transfer of technology” describes a perspective, rather than 
a specific set of methods. The limitations of this “linear” and “top-down” perspective of 
advisory services have been widely recognized since the 1980s (e.g., Chambers and 
Ghildyal, 1984), which has led to the development of models in which the farmer is not 
just considered as a recipient of technologies generated in research stations.  
2)  Training and Visit (T&V) 
The T&V approach was developed by the World Bank and, as mentioned in the 
introduction, promoted in approximately 50 countries until the mid-1990s. In terms of the 
framework presented here, T&V is not only a set of advisory methods (Box A), it also 
prescribes an organization and management approach (Box M) and a governance 
structure (Box G). T&V entailed a hierarchical organizational structure of several levels, 
a rigid bi-weekly schedule of visits to a defined fixed list of contact farmers (later 
modified to contact groups), regular interaction with subject-matter  specialists 
(researchers), and a concentration on the most important crops (Anderson, Feder and 
Ganguly, 2005). 
3) Participatory  Approaches 
Starting from the critique of the transfer of technology model, a range of 
approaches that are classified as participatory have been developed since the late 1970s, 
which emphasize the active role of the farmers not only in advisory services, but also in 
the research process. Participatory approaches are guided by the “Farmer-First” 
philosophy (Chambers, 1983). Participatory research approaches include, for example, 
the “On-Farm Research with Farming Systems Perspective” of CIMMYT (OFR/FSR). 
The innovation systems approach (Section 2) emphasizes the need to include not only  
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farmers, but a wider set of stakeholders in the development of new technologies 
(innovative linkage model). Advisory approaches that are classified as participatory often 
include farmer experimentation. Figure A1 illustrates the methods used for a community-
based participatory advisory service approach (PEA) developed in Zimbabwe, which 
emphasizes social mobilization, facilitation and learning (Hagmann et al., 1999). A 
comprehensive evaluation of a participatory group extension approach in Egypt is 
provided by Hannover and El Wafa (2003). The experience with participatory approaches 
shows that it is not only important to foster the self-organization of various interest 
groups for their coordination at community level, but also to support their representation 
in different development fora for linking with service providers and political structures at 
municipal and provincial levels (local organizational development- LOD). This implies 
that the micro-meso linkages are important, accompanied by intervention at the macro-
level, when required (Ficarelli, 2005). 
4)  Farmer Field Schools (FFS) 
Farmer Field School (FFS) programs were developed by the Food and Agriculture 
Organization (FAO) and first introduced in East Asia in the late 1980s as a way of 
diffusing knowledge-intensive Integrated Pest Management (IPM) practices for rice. FFS 
have since been adapted to other content areas and have spread rapidly across Asia, 
Africa, and Latin America (Nelson et al., 2001). FFS is a group advisory process based 
on non-formal adult education methods, focusing on field observations, season long 
research studies and hands on activities. The underlying comprehensive adult education 
concept is in fact a distinguishing feature of the FFS approach. FFSs aim at empowering 
farmers to be their own technical experts on major aspects of localized farming systems. 
It has been described as a paradigm shift in agricultural advisory services: the training 
program utilizes participatory methods “to help farmers develop their analytical skills, 
critical thinking, and creativity, and help them learn to make better decisions” (Kenmore, 
2002).   
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5) ICT-based  Models 
While ICT-based models of advisory services, such as online advice, have 
become common in industrialized countries, these technologies also have a considerable 
potential for developing countries. An interesting approach is the eChoupal model in 
India, which has been developed by the Indian Tobacco Company (ITC). An eChoupal 
are village internet kiosk run by a local farmer, which helps villagers to access free of 
charge information on farm practices, weather, and prices of inputs, services and outputs. 
This model was launched in 2000 and now comprises 4,000 eChoupals serving 2.5 
million farmers in six states (Umali-Deininger, 2005). Another example of using the 
internet in India is the fee-based nLogue model of Ulagapitchampatti. Farmers can show 
crops affected by diseases to a web camera and receive advice on treatment (Bhatnagar, 
2005).  
6) Other  Models 
There is a variety of other models of providing advisory services, such as the 
school approach (e.g., demonstration plots in schools and discussions held during 
parents’ days) and the strategic extension campaign approach (which concentrates on 
priority problems identified by farmers). Model farms constitute another approach, which 
has been widely used to promote new technologies, especially in Asia. One example 
where model farms were used is the introduction of the wheat-maize double cropping 
system on Hebei Plain in China.
16 In Thailand, organic farming has been promoted 
through model farms that could be visited not only by farmers, but also by consumers and 
media representatives (Fischer, 2004). Some specific advisory service approaches have 
been developed to address problems of natural resource management, such as the 
catchment approach (designed to address problems in watersheds), or participatory land 
use planning approaches (which include, e.g., the use of three-dimensional landscape 
models). 
                                                 
16 http://www2.essex.ac.uk/ces/ResearchProgrammes/SAFEW47casessusag.htm.  
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ACTION PLANNING  
Technology 
Development Loop   
Technology 




EVALUATION   
Ready for promotion    
Joint elaboration of 
fact sheets  
Promote technology 
as option  
Further research 
needed     
On-farm 
experiments     
On-station 
trial      
Source: AGRITEX, 1998  
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ANNEX 3.  METHODOLOGICAL ISSUES IN ECONOMIC IMPACT 
ASSESSMENT  
This annex discusses different methodological strategies to meet the challenges of 
economic impact assessment of agricultural advisory services. The impact of advisory 
services on crop yields is used as an example to illustrate these strategies. As stated in 
Section 4.2, holding all else constant, the impact of advisory services on crop yield for 
farmers participating in the advisory services program (average treatment effect on the 
treated (ATET)), is given by  
 ATETi =E(Yei – Ywi |Xi, Pi = 1)  ………………………………………….(1) 
where  Yei = crop yield with advisory services program by farmer i 
 Y wi = crop yield without advisory services program by farmer i 
E(Ywi |Xi, Pi = 1) is the crop yield that participating farmer i (P=1) would have 
obtained had she not participated in the program, conditional upon observable 
characteristics and inputs by farmer i (Xi). Experimental and non-experimental 
approaches can be used to deal with the attribution caused by the fact that the 
counterfactual (Ywi|Xi, Pi = 1) is not observable since farmer i is assumed to be 
participating in the program. In addition to this attribution problem, impact assessment 
methods need to address the problems of spillover effects, lagged impacts, data problems, 
and sample attrition, which have been described in Section 4.5. 
1) Social  Experiments 
As outlined in Section 4.5, using an experimental approach, in which households 
can be randomly assigned to receive or not advisory services, leads to an unbiased 
estimate of E(Ywi|Xi, Pi=1), since random assignment assures that the distribution of 
unobserved and observed characteristics of households in the program are the same as 
those not in the program. As a result, E(Ywi|Xi, Pi=1) = E(Ywi|Xi, Pi=0). Assessment of 
average program impacts can be done without identifying assumptions or complicated  
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econometric approaches in this case (since (Ywi|Xi, Pi=0) is observable for control 
households).  
Despite the advantages of social experiments, there are, however, several 
drawbacks to this approach. Social experiments can raise ethical and political concerns 
about treating people “like guinea pigs,” especially when poor people who would 
otherwise be eligible are denied access to program benefits by random assignment 
(Ravallion 2005).
17 Random assignment presupposes control by the program supplier 
over who participates and the nature of the “treatment” of participants. This may conflict 
with the increased emphasis on making agricultural advisory services programs and many 
other development programs demand-driven and participatory in nature. Insisting on 
random assignment can change the nature of the program intervention, causing it to cater 
to a different population than would otherwise be served, limiting the use of information 
by program managers about which communities and households are most likely to benefit 
from a program or which interventions are likely to be most useful, or changing the ways 
in which the program responds to local demand.
18 Even where random assignment is 
possible, selected participants may choose not to participate or may drop out of the 
program, while control households may substitute for program participation through 
other activities.
19 These responses cause biases in the estimated treatment effects, 
requiring non-experimental approaches to correct (Ravallion 2005; Heckman, et al., 
                                                 
17 A counterargument is that if a program is in an initial phase in which not all eligible households will 
benefit, use of an experimental approach to reliably document the impacts of the program can improve the 
design and performance of subsequent phases and strengthen political support for scaling out the program.  
Some also argue that randomized assignment may be fairer than some other methods of deciding who will 
benefit from programs, which often are biased to elite groups (Ravallion 2005). 
18 Heckman and Smith (1995) refer to these types of problems as “randomization bias”.  In principle, 
concerns related to heterogeneous responses of beneficiaries to programs and use of program managers’ 
information about this could be addressed by having program managers codify their information and use 
this to select control and treatment households using a stratified random assignment (Elizabeth Sadoulet, 
personal communication).  However, much information used by program managers may be implicit and 
difficult to codify, and decisions about program participants and activities may be the result of an 
endogenous process of negotiation and adaptation to local conditions.  Evaluation of a program using 
random assignment may thus represent a program quite different than an actual program as it would have 
been implemented. 
19 Problems of dropout may be greater for advisory services programs, especially if they are supply driven, 
than for programs offering immediate benefits, such as conditional cash transfer programs, for which 
experimental approaches have been used in several cases (e.g., Skoufias 2005).    
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forthcoming). Furthermore, social experiments are usually limited in their ability to 
provide information about heterogeneous impacts of program interventions in different 
contexts, about impacts of sequential interventions, and about the structural relationships 
necessary to draw implications beyond the impacts of a specific program in a specific 
location (Ibid.). Other approaches are needed to address these issues.  
2) Non-experimental  Methods 
Non-experimental methods to deal with the challenges of impact assessment 
include regression methods, propensity score matching, and double difference and fixed 
effects estimators. 
Regression Methods 
Parametric regression methods assume a parametric form of the functions (Yei|Xi, 
Pi) and (Ywi|Xi, Pi). Linear models are often assumed: 
Yei = Xiβe + uei ……………………………………………………….. (2) 
Ywi = Xiβw + uwi ……………………………………………………… (3) 
Based on this formulation, the conditional ATET is given by: 
 E(Yei-Ywi|Xi, Pi=1) = Xi(βe-βw) + E(uei-uwi|Xi, Pi=1) ………………… (4) 
This model is not estimable, however, because Ywi is not observed when Pi=1, as 
noted earlier. Instead, the following switching regression model can be estimated (which 
is equivalent to estimating equation (2) for observations with Pi=1 and equation (3) for 
observations with Pi=0):
20 
 Y i = PiYei + (1-Pi)Ywi = Xiβw + Xi(βe-βw)Pi + Pi(uei-uwi) + uwi ……….. (5) 
Estimation of equation (5) by ordinary least squares (OLS) will lead to unbiased 
results if E(Pi(uei-uwi) + uwi | Xi, Pi) = 0. A sufficient condition for this is that E(uei|Xi, Pi) 
                                                 
20 A commonly used special case of the model in equation (5) is when the program is assumed to have a 
common effect that is independent of household characteristics (i.e., the program only affects the intercepts 
and not other coefficients in equations (2) and (3)).  In this case, equation (5) reduces to Yi = Xiβw + (βe-
βw)Pi + ei, where ei = Pi(uei-uwi) + uwi.  
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= E(uwi| Xi, Pi)=0. This condition means that the unobserved factors affecting the 
outcome—whether the household is participating or not—are independent of the choice 
to participate and the observable control variables (Xi). This condition may not be 
satisfied because of the non-random nature of participation decision; e.g., people may 
choose to participate in advisory services in part because of unobserved factors that also 
influence the outcome (like land quality or the farmer’s ability). This is referred to as the 
problem of “selection on unobservables” (Ravallion 2005). The condition may also not 
be satisfied because the control variables are endogenous. For example, it is common to 
estimate equation (5) for impacts of advisory services using a production function 
specification, in which endogenous inputs are included as control variables (Bindlish and 
Evenson 1997; Gautam and Anderson 1999; Anderson and Feder 2005). Farmers’ 
decisions about amounts of inputs to use may well be correlated with unobserved (by the 
evaluator but not the farmer) factors that also affect yields (e.g., decisions about fertilizer 
use may depend upon weather early in the planting season). Although assessments of the 
impacts of advisory services commonly address concerns about endogeneity of program 
participation (e.g., by using indicators of community level access rather than household 
participation), they often ignore the problem of endogenous inputs (e.g., Bindlish and 
Evenson 1997; Gautam and Anderson 1999), which can also bias conclusions about 
program impact. These problems can be addressed using instrumental variables (IV) 
estimation (also known as two-stage least squares estimation). 
IV estimation essentially involves predicting the endogenous explanatory 
variables using variables that are assumed to be exogenous (uncorrelated with the error 
term), and using the predicted values in equation (5). Since those predicted values are 
based on exogenous variables, they are also exogenous, thus avoiding the bias present in 
OLS estimation. To be estimable, there must be some instrumental variables used to 
predict the endogenous variables that are excluded from the model in equation (5), since 
otherwise perfect multicollinearity between the predicted endogenous variables and the  
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other explanatory variables prohibits estimation.
21 Other problematic requirements of IV 
estimation are the need to assume that (at least some) instrumental variables are 
exogenous and the need to assure that they are strong predictors of the endogenous 
explanatory variable. Statistical exogeneity tests can be used to test the exogeneity of 
selected instruments, but these tests require that the model be identified, which requires 
that at least some instruments are assumed to be valid (Ibid.; Davidson and Mackinnon 
2004). Statistical “relevance” tests can be used to establish the strength of the 
instruments; if instruments are weak, IV estimation can be more biased than OLS 
(Bound, et al. 1995). 
Identifying suitable instrumental variables that can be validly excluded represents 
a major challenge for IV estimation. Where program placement is randomly assigned, the 
assignment can be used as an instrumental variable for participation, even if actual 
participation is affected by household decisions (Ravallion 2005). If program placement 
is not randomly assigned, suitable instruments may still be found if the timing of program 
implementation is delayed for some beneficiaries, and the delays are randomly assigned 
(Ibid.). Suitable instruments may also be based upon geographical considerations in 
program placement (e.g., distance to services as an instrument for use of services 
(Attanasio and Vera-Hernandez (2004), political considerations (e.g., presence of women 
in state parliaments as an instrument for availability of workers’ compensation insurance 
(Besley and Case (2000)), or discontinuities in the program design (e.g., cutoff levels for 
program eligibility based on variables whose impact on outcomes are otherwise expected 
to be continuous, such as effects of the amount of land owned on eligibility for 
participation in a credit program, assuming that land owned has a continuous impact in 
absence of such a program (Pitt and Khandker 1998)). In general, a much stronger 
                                                 
21 Exclusion restrictions are not strictly necessary in non-linear models, since the problem of identification 
results from linear correlation between predicted endogenous variables and other variables.  For example, if 
program participation is predicted by a non-linear binary response model such as a probit or logit, the 
model in equation (5) can be estimable by IV (taking the predicted participation as an instrument) even 
without exclusion restrictions (Ravallion 2005).  Nevertheless, lack of excluded instruments usually results 
in poor identification of the model due to a high degree of (but not perfect) multicollinearity.  Furthermore, 
many analysts object to identifying a model solely based on nonlinearity, since the model results may not 
be robust to violations of the nonlinear parametric assumptions (Ibid.).  
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argument in support of exclusion restrictions is currently expected by reviewers of 
evaluation studies than used to be the case, and this typically requires detailed knowledge 
of the program and its context (Ravallion 2005). 
Another concern with regard to IV estimation is that it does not provide a full 
measure of impact, but rather only the impact resulting from variation in the instrumental 
variables (Ibid.). For example, if differences in geographical access to a program are used 
as instruments for participation in the program, the resulting estimates reflect only the 
effects of the part of participation that is due to geographical access. The effects of 
program participation in areas of similar geographical access will not be reflected. 
Beyond these concerns, both parametric OLS and IV estimation are beset by 
problems related to the parametric assumptions used, and potential biases caused by 
comparing non-comparable units. The validity of results of linear OLS and IV models 
depend upon the validity of the linear functional forms.
22 Such problems can be 
addressed by testing restricted linear models against more general nonlinear or non-
parametric models, although the data requirements of more general models can be 
considerable (i.e., they generally require larger data sets to estimate a larger number of 
parameters, and are often beset by problems of multicollinearity).  
The problem of comparing non-comparable units is potentially quite serious, but 
not usually recognized in the econometrics literature. Heckman, et al. (1998) showed that 
the bias in a non-experimental evaluation can be decomposed into three components: 1) 
bias resulting from the fact that for certain participants there are no non-participants with 
comparable observable characteristics, and vice versa (called a “lack of common support” 
for the participants and non-participants), 2) differences in the distribution of observable 
characteristics within the region of common support, and 3) selection on unobservables 
as conventionally defined. Using data from an experimental study of impacts of a job 
                                                 
22 These estimators are fairly robust to assumptions about the distribution of the error term, provided that 
the error is additive and independently and identically distributed, since they are asymptotically normally 
distributed under fairly general conditions (Amemiya 1985).  Even violations of the independence and 
identical distribution assumption (such as clustering and heteroscedasticity) do not cause coefficient 
estimates in linear regression models to be biased (although they are inefficient), although estimates of 
standard errors must be adjusted (Stata 2004).  
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training program, Heckman, et al. (1998) were able to estimate the magnitudes of these 
biases and found that the conventional selection bias was much smaller than the other two 
sources of bias. The lesson is that it is important to try to assure that program participants 
and non-participants are as similar as possible in order to avoid large biases. 
Propensity Score Matching 
One common non-experimental method of addressing this bias is propensity score 
matching (PSM). Propensity score matching involves predicting the likelihood of being a 
program participant, then identifying a subset of the non-participants that are as similar as 
possible in their likelihood of participation to each participant. The propensity scores may 
be predicted by parametric models such as probit or logit, or by a non-parametric 
qualitative response model (Ravallion 2005). Then for each participant observation, the 
“nearest neighbor” or set of nearest neighbors among non-participants is selected for 
comparison, and the mean difference between the participants and matched non-
participants is used as the measure of ATET.
23 A region of common support is assured by 
including only participant observations that have comparable non-participant 
observations with sufficiently similar propensity score. 
The PSM method attempts to replicate the effects of random assignment by 
assuring that comparisons are made between households that are similar, at least in terms 
of observable characteristics that influence participation. It also avoids the use of 
parametric assumptions concerning the nature of the relationship between Yi and Xi, 
although it may involve use of a parametric model to predict participation.
24 Although 
PSM accounts for observable factors affecting program participation (“selection on 
observables”), it is subject to bias due to selection on unobservables, since it relies on 
conditional independence of the unobservables from the observable variables and 
participation decision. In this regard PSM has the same shortcoming as OLS (but not IV 
                                                 
23 If a set of comparator nearest neighbor non-participants is used, a weighted average of their scores on the 
outcome variable is used in general, with different weighting schemes possible (e.g., equal weights for N 
nearest neighbors, or non-parametric kernel weights that are maximal for the nearest neighbor and decline 
for more distant observations in terms of the propensity score).  
24 Ravallion (2001) argues that results of PSM are not very strongly affected by parametric assumptions 
about the determinants of the propensity score.  
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estimation), although it is better than OLS and IV estimation (as usually applied) in 
assuring comparability of participants and non-participants in terms of observable 
characteristics, thus reducing another source of bias. Unfortunately, the different sources 
of bias may have opposite signs, so there is no assurance that reducing one source of bias 
results in a better estimate of impact (Ibid.). Studies of the performance of PSM show 
mixed results, with some studies showing that PSM can achieve a good approximation to 
experimental results, while others find that the performance of PSM depends greatly on 
the quality and comparability of the data used (Ibid.). Since PSM is subject to selection 
bias due to unobserved factors that jointly affect participation and outcomes, the validity 
of the results depend heavily on the completeness of the set of variables used to predict 
participation (as with OLS). 
Another problem with the PSM method is that it typically requires a large dataset 
to obtain matching values for observations of participants, and it may prove difficult to 
find matching non-participant observations for observations with high propensity scores 
(since those with high scores are likely participating). This can lead to truncation of the 
sample of participants in the analysis, which can introduce sampling bias and create 
ambiguity about the population that the estimated impact results apply to. 
It is possible to combine the advantages of PSM and IV estimation, using 
propensity scores to select a sub-sample representing a region of common support, and 
then use IV estimation to address the issue of selection on unobservables, though this still 
faces the sample truncation problem. A simulation study by Rubin and Thomas (2000) 
found that regression impact estimates based on the full unmatched sample were more 
biased and more sensitive to misspecification of the regression function than those based 
on a matched sub-sample. Thus combining these methods may lead to better results.  
Double Difference and Fixed Effects Estimators 
Another method of addressing the problem of unobserved heterogeneity is the use 
of double difference or fixed effects estimators. The double difference (DD) estimator is 
formed by computing the means of the outcome indicator for four groups of observations:  
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participants and non-participants before and after the program. The difference between 
mean outcomes of participants and non-participants is computed for both time periods, 
and the difference between these differences is the estimator of ATET. The assumptions 
required for this model to correctly identify ATET are that 1) the selection bias is 
additively separable and time invariant and 2) the outcomes prior to program are not 
influenced by expectations about program placement (Ravallion 2005). If these 
assumptions hold, the selection bias reflected in comparing the means in the second 
period will be subtracted out.  
With panel data observations from multiple time periods for the same households, 
the DD method can be generalized using a fixed effects regression, including individual 
and time period fixed effects (Ibid.). Panel data are not necessary to use the DD method, 
however; repeated cross section survey data can also be used, as long as the survey 
instruments are comparable and statistically representative samples are drawn for both 
groups in both periods. However, if panel data are available, other types of analysis are 
possible, such as investigating impacts of programs on poverty dynamics.  
If the mean outcomes for the non-participant group are unchanging over time, the 
DD estimator reduces to a reflexive before-after comparison for the participants. This 
emphasizes the additional assumption required for such before-after comparisons to 
produce a valid estimate of ATET; namely that outcomes are changing over time only 
because of the program. This is obviously a very strong assumption that is likely to be 
violated in reality.  
If data are available only after the program on participants who stayed with the 
program vs. those who left, a triple-difference estimator (difference between the double 
difference estimator for stayers and leavers) may be able to estimate the ATET, under 
certain identifying assumptions (Ibid.). 
The assumptions of the DD (and fixed effects) estimator may be violated in many 
situations. For example, the productivity and incomes of participant and non-participant 
households may have be growing at different rates (absent any program impact) as a  
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result of differences in initial levels of human capital or other endowments between these 
two groups. As a result, the selection bias would be changing over time, leading to biased 
conclusions from the DD method (Ibid.). These problems can be reduced by combining 
propensity score matching with a DD estimation, to ensure that the participant and non-
participant comparison groups are as similar as possible (in terms of observable 
characteristics) prior to the program. Of course, there still may be differences in growth 
rates resulting from differences in unobserved characteristics of the two groups, which 
this method would not address.  
DD designs are particularly vulnerable to data quality problems, since 
measurement errors are likely to be greater relative to the magnitude of changes over time 
than measurement errors relative to levels of variables.
25 Thus, there may be a tradeoff 
between the desire to use DD to reduce the problem of selection on unobservables, and 
problems of bias and imprecision caused by measurement errors.
26  
Another potential problem is that if a double difference version of equation (5) is 
estimated, changes in explanatory variables may be endogenous decisions during the 
period of study, whereas levels in a particular year may not be. For example, if Xi 
includes assets at time i, these may be predetermined and hence exogenous with respect 
to the error term in equation (5), but changes in assets between two time periods are 
determined by endogenous investment decisions, which may be correlated with changes 
in unobserved factors affecting outcome measures. In this case, IV estimation may need 
to be combined with the DD method. 
                                                 
25 This concern follows from the fact that the variance of the difference between two independent random 
variables is the sum of the variances of the two variables.  Thus, if μ1 and σ1
2 are the mean and variance of 
Y1,μ2 and σ2
2 are the mean and variance of Y2, and Y1 and Y2 are independent, then the coefficient of 
variation of Y2–Y1 (CV, the standard deviation divided by the mean) is equal to (σ1
2 + σ2
2)
1/2/(μ2 – μ1), 
which is larger than the CV for either Y1 or Y2.   
26 Measurement errors in the dependent variable of a regression do not cause bias, as long as they are not 
correlated with the explanatory variables, but they do reduce the precision of the estimates (Greene 1990).  
Measurement errors in explanatory variables cause bias in estimated coefficients (Ibid.).  
  97
LIST OF DSGD DISCUSSION PAPERS 
36.  Has Trade Liberalization in South Africa Affected Men and Women Differently? 
by James Thurlow, July 2006 
35.  Public Investment to Reverse Dutch Disease: The Case of Chad by Stephanie 
Levy, July 2006 
34.  Moving Up and Down:  A New Way of Examining Country Growth Dynamics by 
Marc Rockmore and Xiaobo Zhang, June 2006 
33.  Trade Liberalization under CAFTA:  An Analysis of the Agreement with Special 
Reference to Agriculture and Smallholders in Central America by Sam Morley, 
May 2006 
32.  Shocks, Sensitivity and Resilience: Tracking the Economic Impacts of 
Environmental Disaster on Assets in Ethiopia and Honduras by Michael R. 
Carter, Peter D. Little, Tewodaj Mogues, and Workneh Negatu, April 2006 
31.  Village Inequality in Western China: Implications for Development Strategy in 
Lagging Regions by Li Xing, Shenggen Fan, Xiaopeng Luo, and Xiaobo Zhang, 
February 2006 
30.  Does Good Governance Contribute to Pro-poor Growth?: A Review of the 
Evidence from Cross-Country Studies by Danielle Resnick and Regina Birner 
(February 2006) 
29.  The Role of Agriculture in Development: Implications for Sub-Saharan Africa by 
Xinshen Diao, Peter Hazell, Danielle Resnick, and James Thurlow, February 2006 
28.  Asymmetric Property Rights in China’s Economic Growth by Xiaobo Zhang, 
January 2006 
27.  Determinants of Change in Household-Level Consumption and Poverty in 
Uganda, 1992/93-1999/00 by Sam Benin and Samuel Mugarura, January 2006 
26.  Geographic Space, Assets, Livelihoods and Well-being in Rural Central America: 
Empirical Evidence from Guatemala, Honduras and Nicaragua by Jeffrey 
Alwang, Hans G.P. Jansen, Paul B. Siegel and Francisco Pichon, November 2005 
25.  Social Capital and the Reproduction of Economic Inequality in Polarized 
Societies by Tewodaj Mogues and Michael R. Carter, November 2005 
24.  Rural Nonfarm Development in China and India:  The Role of Policies and 
Institutions by Anit Mukherjee and Xiaobo Zhang, September 2005 
23.  Rural and Urban Dynamics and Poverty:  Evidence from China and India by 
Shenggen Fan, Connie Chan-Kang and Anit Mukherjee, August 2005 
22.  The Dragon and the Elephant:  Agricultural and Rural Reforms in China and 
India by Ashok Gulati, Shenggen Fan and Sara Dalafi, August 2005  
  98
21.  Fiscal Decentralization and Political Centralization in China:  Implications for 
Regional Inequality by Xiaobo Zhang, July 2005 
20.  Growth Options and Poverty Reduction in Ethiopia:  A Spatial, Economywide 
Model Analysis for 2004-15 by Xinshen Diao and Alejandro Nin Pratt with 
Madhur Gautam, James Keough, Jordan Chamberlin, Liangzhi You, Detlev Puetz, 
Danille Resnick and Bingxi Yu, May 2005 
19.  Identifying the Drivers of Sustainable Rural Growth and Poverty Reduction in 
Honduras by Hans G.P. Jansen, Paul B. Siegel and Francisco Pichón, April 2005 
18.  Public Investment and Poverty Reduction in Tanzania:  Evidence from Household 
Survey Data by Shenggen Fan, David Nyange and Neetha Rao, April 2005 
17.  Achieving Regional Growth Dynamics in African Agriculture by Awudu Abdulai, 
Xinshen Diao and Michael Johnson, January 2005 
16.  The Road to Pro-poor Growth in Zambia:  Past Lessons and Future Challenges 
by James Thurlow and Peter Wobst, December 2004 
15.  Institutions and Economic Policies for Pro-poor Agricultural Growth by Andrew 
Dorward, Shenggen Fan, Jonathan Kydd, Hans Lofgren, Jamie Morrison, Colin 
Poulton, Neetha Rao, Laurence Smith, Hardwick Tchale, Sukhadeo Thorat, Ian 
Urey, and Peter Wobst, November 2004 
14.  Strategic Analysis and Knowledge Support Systems for Rural Development 
Strategies in Sub-Saharan Africa by Michael Johnson and Danielle Resnick, with 
Simon Bolwig, Jordan Chamberlin, Liangzhi You, Stanley Wood, and Peter 
Hazell, October 2004 
13.  Blunt to Sharpened Razor: Incremental Reform and Distortions in the Product 
and Capital Markets in China by Xiaobo Zhang and Kong-Yam Tan, August 
2004 
12.  Road Development, Economic Growth, and Poverty Reduction in China by 
Shenggen Fan and Connie Chan-Kang, August 2004 
11.  Prospects for Growth and Poverty Reduction in Zambia, 2001-2015 by Hans 
Lofgren, James Thurlow, and Sherman Robinson, August 2004 
10.  Bridging Research, Policy, and Practice in African Agriculture by Steven Were 
Omamo, July 2004 
9.  Smallholder African Agriculture:  Progress and Problems in Confronting Hunger 
and Poverty by Danielle Resnick, July 2004 
8.  Cross-Country Typologies and Development Strategies to End Hunger in Africa 
by Xiaobo Zhang, Michael Johnson, Danielle Resnick, and Sherman Robinson, 
June 2004  
  99
7.  The Importance of Public Investment for Reducing Rural Poverty in Middle-
income Countries: The Case of Thailand by Shenggen Fan, Somchai Jitsuchon, 
and Nuntaporn Methakunnavut, June 2004 
6.  Security Is Like Oxygen:  Evidence from Uganda by Xiaobo Zhang, May 2004 
5.  Food Aid for Market Development in Sub-Saharan Africa by Awudu Abdulai, 
Christopher B. Barrett, and Peter Hazell, April 2004 
4.  Public Expenditure, Growth, and Poverty Reduction in Rural Uganda by 
Shenggen Fan, Xiaobo Zhang, and Neetha Rao, March 2004 
3.  The Effect of WTO and FTAA on Agriculture and the Rural Sector in Latin 
America by Samuel Morley and Valeria Piñeiro, February 2004 
2.  Exploring Regional Dynamics in Sub-Saharan African Agriculture by Xinshen 
Diao and Yukitsugu Yanoma, October 2003 
1.  Market Opportunities for African Agriculture:  An Examination of Demand-Side 
Constraints on Agricultural Growth by Xinshen Diao, Paul Dorosh, and Shaikh 
Mahfuzur Rahman with Siet Meijer, Mark Rosegrant, Yukitsugu Yanoma, and 
Weibo Li, September 2003  
  100
LIST OF EPTD DISCUSSION PAPERS 
154.  Marketing Underutilized Plant Species for the Benefit of the Poor: A Conceptual 
Framework. Guillaume Gruère, Alessandra Giuliani, and Melinda Smale 
153.  Farmer Management of Production Risk on Degraded Lands: The Role of Wheat 
Genetic Diversity in Tigray Region, Ethiopia, by Salvatore Di Falco, Jean-Paul 
Chavas, and Melinda Smale, May 2006.  
152.  An Exploration of the Potential Benefits of Integrated Pest Management Systems 
and the Use of Insect Resistant Potatoes to Control the Guatemalan Tuber Moth 
(Tecia solanivora Povolny) in Ventaquemada, Colombia, by José Falck Zepeda, 
Nancy Barreto-Triana, Irma Baquero-Haeberlin, Eduardo Espitia-Malagón, 
Humberto Fierro-Guzmán, and Nancy López, May 2006.  
151.  Local Seed Systems for Millet Crops in Marginal Environments of India: Industry 
and Policy Perspectives, by Latha Nagarajan, Philip G. Pardey, and Melinda 
Smale, May 2006.  
150.  Impacts of Considering Climate Variability on Investment Decisions in Ethiopia, 
by Paul J. Block, Kenneth Strzepek, Mark Rosegrant, and Xinshen Diao, May 
2006.  
149.  Gap Analysis of Confined Field Trial Application Forms for Genetically Modified 
Crops in East Africa: Evaluating the Potential for Harmonization by Nicholas 
Linacre and Joel Cohen, April 2006.  
148.  A Hedonic Approach to Estimating the Supply of Variety Attributes of a 
Subsistence Crop, by Svetlana Edmeades, February 2006.   
147.  An Analysis of Trade Related International Regulations of Genetically Modified 
Food and their Effects on Developing Countries, by Guillaume P. Gruère, 
February 2006.  
146.  Comparative Analysis of the National Biosafety Regulatory Systems in East 
Africa, by Greg Jaffe, January 2006.  
145.  Development and Evaluation of a Regional Water Poverty Index for Benin, by 
Claudia Heidecke, January 2006.  
144.  On Farm Conservation of Rice Biodiversity in Nepal: A Simultaneous Estimation 
Approach, by D. Gauchan, M. E. Van Dusen, and M. Smale, November 2005.  
143.  Impact of Global Warming on Chinese Wheat Productivity, by Liangzhi You, 
Mark W. Rosegrant, Cheng Fang, and Stanley Wood, October 2005.   
142.  Farmer Willingness to Pay for Seed-Related Information: Rice Varieties in 
Nigeria and Benin, by J. Daniela Horna, Melinda Smale, and  Matthias von 
Oppen, September 2005.   
141.  Water Pricing and Valuation in Indonesia: Case Study of the Brantas River Basin,  
  101
by Charles Rodgers and Petra J.G.J. Hellegers, August 2005.  
140.  Analysis for Biotechnology Innovations Using Strategic Environmental 
Assessment (SEA), by Nicholas A. Linacre, Joanne Gaskell, Mark W. Rosegrant, 
Jose Falck-Zepeda, Hector Quemada, Mark Halsey, and Regina Birner, July 2005.  
139.  Comparing Farm and Village-Level Determinants of Millet Diversity in Marginal 
Environments of India: The Context of Seed Systems, Latha Nagarajan, Melinda 
Smale, and Paul Glewwe, August 2005.    
138.  Security Analysis for Agroterrorism: Applying the Threat, Vulnerability, 
Consequence Framework to Developing Countries, by Nicholas A. Linacre, 
Joanne Gaskell, Mark W. Rosegrant, Jose Falck-Zepeda, Hector Quemada, Mark 
Halsey, and Regina Birner, August 2005.  
137. Incorporating  Collateral  Information Using an Adaptive Management Framework 
for the Regulation of Transgenic Crops, by Nicholas Linacre, Mark A. Burgman, 
Peter K. Ades, And Allen Stewart-Oaten, August 2005.    
136.  The Emergence of Insect Resistance in Bt-Corn: Implication of Resistance 
Management Information under Uncertainty, by Nicholas A. Linacre and Colin J. 
Thompson, June 2005.  
135.  Local Seed Systems and Village-Level Determinants of Millet Crop Diversity in 
Marginal Environments of India, by Latha Nagarajan and Melinda Smale, June 
2005.  
134.  Policy Options for Increasing Crop Productivity and Reducing Soil Nutrient 
Depletion and Poverty in Uganda, Ephraim Nkonya, John Pender, Crammer 
Kaizzi, Kato Edward, and Samuel Mugarura, March 2005.   
133.  Ecological Risks of Novel Environmental Crop Technologies Using 
Phytoremediation as an Example, by J. Scott Angle and Nicholas A. Linacre, May 
2005.  
132.  Incorporating Project Uncertainty in Novel Environmental Biotechnologies: 
Illustrated Using Phytoremediation, by Nicholas A. Linacre, Steven N. Whiting, 
and J. Scott Angle, May 2005.    
131.  The Case of Smallholder Dairying in Eastern Africa, by Margaret Ngigi, February 
2005.  
130.  Improved Fallows in Eastern Zambia: History, Farmer Practice and Impacts, by 
Freddie Kwesiga, Steven Franzel, Paramu Mafongoya, Olu Ajayi, Donald Phiri, 
Roza Katanga, Elias Kuntashula, Frank Place, and Teddy Chirwa, February 2005.  
129.  Improved Water Supply in the Ghanaian Volta Basin: Who Uses it and Who 
Participates in Community Decision-Making? by Stefanie Engel, Maria 
Iskandarani, and Maria del Pilar Useche, January 2005.    
128.  Participation of Local People in Water Management: Evidence from the Mae Sa  
  102
Watershed, Northern Thailand, by Helene Heyd and Andreas Neef, December 
2004.    
127.  Water Allocation Policies for the Dong Nai River Basin in Vietnam: An 
Integrated Perspective, by Claudia Ringler and Nguyen Vu Huy, December 2004.  
126.  Assessing the Spatial Distribution of Crop Production Using a Cross-Entropy 
Method, Liangzhi You and Stanley Wood, November 2004.    
125.  Variety Demand within the Framework of an Agricultural Household Model with 
Attributes: The Case of Bananas in Uganda, by Svetlana Edmeades, Melinda 
Smale, Mitch Renkow and Dan Phaneuf, November 2004.    
124.  Spatial Patterns of Crop Yields in Latin America and the Caribbean, by Stanley 
Wood, Liangzhi You, and Xiaobo Zhang, October 2004.    
123.  Dairy Development in Ethiopia, by Mohamed A.M. Ahmed, Simeon Ehui, and 
Yemesrach Assefa, October 2004.  
122.  Linkages between Poverty and Land Management in Rural Uganda: Evidence 
from the Uganda National Household Survey, 1999/00, by John Pender, Sarah 
Ssewanyana, Kato Edward, and Ephraim Nkonya, September 2004.    
121.  Spatial Analysis of Sustainable Livelihood Enterprises of Uganda Cotton 
Production, by Liangzhi You and Jordan Chamberlin, September 2004     
120.  Are Horticultural Exports a Replicable Success Story?  Evidence from Kenya and 
Côte d’Ivoire, by Nicholas Minot and Margaret Ngigi, August 2004.    
119.  International Exchange of Genetic Resources, the Role of Information and 
Implications for Ownership: The Case of the U.S. National Plant Germplasm 
System, by Kelly Day Rubenstein and Melinda Smale, June 2004.   
118.  New Challenges in the Cassava Transformation in Nigeria and Ghana, by Felix 
Nweke, June 2004.  
117.  Agri-Environmental Policies In A Transitional Economy:  The Value of 
Agricultural Biodiversity in Hungarian Home Gardens, by Ekin Birol, Melinda 
Smale, And Ágnes Gyovai, April 2004.  
116.  To Reach The Poor – Results From The ISNAR-IFPRI Next Harvest Study On 
Genetically Modified Crops, Public Research, and Policy Implications, by Atanas 
Atanassov, Ahmed Bahieldin, Johan Brink, Moises Burachik, Joel I. Cohen, 
Vibha Dhawan, Reynaldo V. Ebora, José Falck-Zepeda, Luis Herrera-Estrella, 
John Komen, Fee Chon Low, Emeka Omaliko, Benjamin Odhiambo, Hector 
Quemada, Yufa Peng, Maria Jose Sampaio, Idah Sithole-Niang, Ana Sittenfeld, 
Melinda Smale, Sutrisno, Ruud Valyasevi, Yusuf Zafar, and Patricia Zambrano, 
March 2004  
115.  Improved Fallows in Kenya:  History, Farmer Practice, and Impacts, by Frank 
Place, Steve Franzel, Qureish Noordin, Bashir Jama, February 2004.    
  103
114.  The Emergence and Spreading of an Improved Traditional Soil and Water 
Conservation Practice in Burkina Faso, by Daniel Kaboré and Chris Reij, 
February 2004.  
113.  Public-Private Partnerships in Agricultural Research: An Analysis of Challenges 
Facing Industry and the Consultative Group on International Agricultural 
Research, by David J. Spielman and Klaus von Grebmer, January 2004.  
112.  An Integrated Economic and Social Analysis to Assess the Impact of Vegetable 
and Fishpond Technologies on Poverty in Rural Bangladesh, by Kelly Hallman, 
David Lewis, and Suraiya Begum, October 2003.  
111.  Impacts of Agricultural Research on Poverty:  Findings of an Integrated 
Economic and Social Analysis, by Ruth Meinzen-Dick, Michelle Adato, 
Lawrence Haddad, and Peter Hazell, October 2003.  
110.  Rice Research, Technological Progress, and Impacts on the Poor: The Bangladesh 
Case (Summary Report), by Mahabub Hossain, David Lewis, Manik L. Bose, and 
Alamgir Chowdhury, October 2003.  
109. National  and  International Agricultural Research and Rural Poverty: The Case of 
Rice Research in India and China, by Shenggen Fan, Connie Chan-Kang, Keming 
Qian, and K. Krishnaiah, September 2003.   
108.  Conservation Farming in Zambia, by Steven Haggblade, October 2003.  
107.  Woodlot Devolution in Northern Ethiopia: Opportunities for Empowerment, 
Smallholder Income Diversification, and Sustainable Land Management, by 
Pamela Jagger, John Pender, and Berhanu Gebremedhin, September 2003.  
106.  Demand for Rainfall-Based Index Insurance: A Case Study from Morocco, by 
Nancy McCarthy, July 2003.  
105.  Determinants of Cereal Diversity in Communities and on Household Farms of the 
Northern Ethiopian Highlands, by Samuel Benin, Berhanu Gebremedhin, Melinda 
Smale, John Pender, and Simeon Ehui, June 2003.  
104.  Determinantes de Estrategias Comunitarias de Subsistencia y el uso de Prácticas 
Conservacionistas de Producción Agrícola en las Zonas de Ladera en Honduras, 
Hans G.P. Jansen, Angel Rodríguez, Amy Damon, y John Pender, Juno 2003.  
103.  Animal Health and the Role of Communities: An Example of Trypanasomosis 
Control Options in Uganda, by Nancy McCarthy, John McDermott, and Paul 
Coleman, May 2003.  
102.  Productivity and Land Enhancing Technologies in Northern Ethiopia: Health, 
Public Investments, and Sequential Adoption, Lire Ersado, Gregory Amacher, and 
Jeffrey Alwang, April 2003.   
  104
101.  Impacts of Programs and Organizations on the Adoption of Sustainable Land 
Management Technologies in Uganda, Pamela Jagger and John Pender, March 
2003.  
100.  The Economics of Generating and Maintaining Plant Variety Rights in China, by 
Bonwoo Koo, Philip G. Pardey, Keming Qian, and Yi Zhang, February 2003.  
99.  Public Spending in Developing Countries: Trends, Determination, and Impact, by 
Shenggen Fan and Neetha Rao, March 2003.  
98.  Alternative Growth Scenarios for Ugandan Coffee to 2020, by Liangzhi You and 
Simon Bolwig, February 2003.    
97.  Maize in Eastern and Southern Africa:  Seeds of Success in Retrospect, by 
Melinda Smale and Thom Jayne, January 2003.  
96.  India’s Plant Variety and Farmers’ Rights Legislation: Potential Impact on 
Stakeholders Access to Genetic Resources, by Anitha Ramanna, January 2003.  
95.  Assessing and Attributing the Benefits from Varietal Improvement Research: 
Evidence from Embrapa, Brazil, by Philip G. Pardey, Julian M. Alston, Connie 
Chan-Kang, Eduardo C. Magalhães, and Stephen A. Vosti, August 2002.  
94.  Agricultural Research and Urban Poverty in India, by Shenggen Fan, September 
2002.   
93.  Local Governance and Public Goods Provisions in Rural China, by Xiaobo 
Zhang, Shenggen Fan, Linxiu Zhang, and Jikun Huang, July 2002.  
92.  Strategies for Stimulating Poverty Alleviating Growth in the Rural Nonfarm 
Economy in Developing Countries, by Steven Haggblade, Peter Hazell, and 
Thomas Reardon, July 2002.  
91.  Why TVEs Have Contributed to Interregional Imbalances in China, by Junichi 
Ito, March 2002.  
90.  The Role of Rainfed Agriculture in the Future of Global Food Production, by 
Mark Rosegrant, Ximing Cai, Sarah Cline, and Naoko Nakagawa, March 2002.  
89.  Assessing the Impact of Agricultural Research On Poverty Using the Sustainable 
Livelihoods Framework, by Michelle Adato and Ruth Meinzen-Dick, March 
2002.  
88.  Economics of Patenting a Research Tool, by Bonwoo Koo and Brian D. Wright, 
January 2002.  
87.  The Payoffs to Agricultural Biotechnology: An Assessment of the Evidence, by 
Michele C. Marra, Philip G. Pardey, and Julian M. Alston, January 2002.  
86.  Sustainability Analysis for Irrigation Water Management: Concepts, 
Methodology, and Application to the Aral Sea Region, by Ximing Cai, Daene C. 
McKinney, and Mark W. Rosegrant, December 2001.   
  105
85.  Development Pathways and Land Management in Uganda: Causes and 
Implications, by John Pender, Pamela Jagger, Ephraim Nkonya, and Dick 
Sserunkuuma, December 2001.   
84.  How Productive is Infrastructure? New Approach and Evidence From Rural 
India, by Xiaobo Zhang and Shenggen Fan, October 2001.  
83.  How Agricultural Research Affects Urban Poverty in Developing Countries: The 
Case of China, by Shenggen Fan, Cheng Fang, and Xiaobo Zhang, October 2001.  
82.  The Demand for Crop Genetic Resources: International Use of the U.S. National 
Plant Germplasm System, by M. Smale, K. Day-Rubenstein, A. Zohrabian, and T. 
Hodgkin, October 2001.  
81.  Land Lease Markets and Agricultural Efficiency: Theory and Evidence from 
Ethiopia, by John Pender and Marcel Fafchamps, October 2001.  
80.  The Economics of Intellectual Property Rights Under Imperfect Enforcement: 
Developing Countries, Biotechnology, and the TRIPS Agreement, by 
Konstantinos Giannakas, September 2001.  
79.  Accessing Other People’s Technology: Do Non-Profit Agencies Need It?  How 
To Obtain It, by Carol Nottenburg, Philip G. Pardey, and Brian D. Wright, 
September 2001.  
78.  Managing Droughts in the Low-Rainfall Areas of the Middle East and North 
Africa: Policy Issues, by Peter Hazell, Peter Oram, Nabil Chaherli, September 
2001.  
77.  Strategies for Sustainable Agricultural Development in the Ethiopian Highlands, 
by John Pender, Berhanu Gebremedhin, Samuel Benin, and Simeon Ehui, August 
2001.  
76.  Market Imperfections and Land Productivity in the Ethiopian Highlands, by Stein 
Holden, Bekele Shiferaw, and John Pender, August 2001.  
75.  The Effect of Environmental Variability on Livestock and Land-Use 
Management: The Borana Plateau, Southern Ethiopia, by Nancy McCarthy, 
Abdul Kamara, and Michael Kirk, June 2001.   
74.  Does Quanxi Matter to NonFarm Employment? by Xiaobo Zhang and Guo Li, 
June 2001.  
73.  Monitoring Systems for Managing Natural Resources: Economics, Indicators and 
Environmental Externalities in a Costa Rican Watershed, by Peter Hazell, 
Ujjayant Chakravorty, John Dixon, and Rafael Celis, March 2001.  
72.  Does Efficient Water Management Matter? Physical and Economic Efficiency of 
Water Use in the River Basin, by Ximing Cai, Claudia Ringler, and Mark W. 
Rosegrant, March 2001.   
  106
71.  Public Investment and Regional Inequality in Rural China, by Xiaobo Zhang and 
Shenggen Fan, December 2000.  
70.  South-North Trade, Intellectual Property Jurisdictions, and Freedom to Operate in 
Agricultural Research on Staple Crops, by Eran Binenbaum, Carol Nottenburg, 
Philip G. Pardey, Brian D. Wright, and Patricia Zambrano, December 2000.  
69.  Consumption Effects of Genetic Modification: What If Consumers Are Right? by 
Konstantinos Giannakas and Murray Fulton, November 2000.  
68.  An Evaluation of Dryland Watershed Development Projects in India, by John 
Kerr, Ganesh Pangare, Vasudha Lokur Pangare, and P.J. George, October 2000.  
67.  Small-Scale Farms in the Western Brazilian Amazon: Can They Benefit from 
Carbon Trade? by Chantal Carpentier, Steve Vosti, and Julie Witcover, 
September 2000.  
66.  Growth and Poverty in Rural China: The Role of Public Investments, by 
Shenggen Fan, Linxiu Zhang, and Xiaobo Zhang, June 2000.  
65.  The Role of Trees for Sustainable Management of Less-favored Lands: The Case 
of Eucalyptus in Ethiopia, by Pamela Jagger & John Pender, June 2000.  
64.  Irrigation and Water Resources in Latin America and he Caribbean: Challenges 
and Strategies, by Claudia Ringler, Mark W. Rosegrant, and Michael S. Paisner, 
June 2000.  
63.  Integrated Economic-Hydrologic Water Modeling at the Basin Scale: The Maipo 
River Basin, by M. W. Rosegrant, C. Ringler, DC McKinney, X. Cai, A. Keller, 
and G. Donoso, May 2000.  
62.  The Effects of the U.S. Plant Variety Protection Act on Wheat Genetic 
Improvement, by Julian M. Alston and Raymond J. Venner, May 2000.  
61.  What Affects Organization and Collective Action for Managing Resources? 
Evidence from Canal Irrigation Systems in India, by Ruth Meinzen-Dick, K.V. 
Raju, and Ashok Gulati, June 2000.  
60.  Community natural Resource Management: The Case of Woodlots in Northern 
Ethiopia, by Berhanu Gebremedhin, John Pender and Girmay Tesfaye, April 
2000.  
59.  Water Rights and Multiple Water Uses: Framework and Application to Kirindi 
Oya Irrigation System, Sri Lanka, by Ruth Meinzen-Dick and Margaretha Bakker, 
March 2000.  
58.  Industrialization, Urbanization, and Land Use in China, by Xiaobo Zhang, Tim 
Mount, and Richard Boisvert, January 2000.  
57.  Could Futures Markets Help Growers Better Manage Coffee Price Risks in Costa 
Rica? by Peter Hazell, January 2000.   
  107
56.  Impact of Agricultural Research on Poverty Alleviation: Conceptual Framework 
with Illustrations from the Literature, by John Kerr and Shashi Kolavalli, 
December 1999.  
55.  New Approaches to Crop Yield Insurance in Developing Countries, by Jerry 
Skees, Peter Hazell, and Mario Miranda, November 1999.  
54.  The Timing of Evaluation of Genebank Accessions and the Effects of 
Biotechnology, by Bonwoo Koo and Brian D. Wright, October 1999.  
53.  Past and Future Sources of Growth for China, by Shenggen Fan, Xiaobo Zhang, 
and Sherman Robinson, October 1999.  
52.  Costing the Ex Situ Conservation of Genetic Resources: Maize and Wheat at 
CIMMYT, by Philip G. Pardey, Bonwoo Koo, Brian D. Wright, M. Eric van 
Dusen, Bent Skovmand, and Suketoshi Taba, October 1999.  
51.  Dynamic Implications of Patenting for Crop Genetic Resources, by Bonwoo Koo 
and Brian D. Wright, October 1999.  
50.  Estimating Crop-Specific Production Technologies in Chinese Agriculture: A 
Generalized Maximum Entropy Approach, by Xiaobo Zhang and Shenggen Fan, 
September 1999.  
49.  Organizational Development and Natural Resource Management: Evidence from 
Central Honduras, by John Pender and Sara J. Scherr, November 1999.  
48.  Rural Population Growth, Agricultural Change and Natural Resource 
Management in Developing Countries: A Review of Hypotheses and Some 
Evidence from Honduras, by John Pender, August 1999.  
47.  Impact on Food Security and Rural Development of Reallocating Water from 
Agriculture, by Mark W. Rosegrant and Claudia Ringler, August 1999.  
46.  Determinants of Land Use Change: Evidence from a Community Study in 
Honduras, by Gilles Bergeron and John Pender, July 1999.  
45.  Pathways of Development in the Hillsides of Honduras: Causes and Implications 
for Agricultural Production, Poverty, and Sustainable Resource Use, by John 
Pender, Sara J. Scherr, and Guadalupe Durón, May 1999.  
44.  Spatial Aspects of the Design and Targeting of Agricultural Development 
Strategies, by Stanley Wood, Kate Sebastian, Freddy Nachtergaele, Daniel 
Nielsen, and Aiguo Dai, May 1999.  
43.  Are Returns to Public Investment Lower in Less-favored Rural Areas? An 
Empirical Analysis of India, by Shenggen Fan and Peter Hazell, May 1999.  
42.  Cost Aspects of African Agricultural Research, by Philip G. Pardey, Johannes 
Roseboom, Nienke M. Beintema, and Connie Chan-Kang, April 1999.   
  108
41.  Strategies for Sustainable Agricultural Development in the East African 
Highlands, by John Pender, Frank Place, and Simeon Ehui, April 1999.  
40.  The Substance of Interaction: Design and Policy Implications of NGO-
Government Projects in India, by Ruth Alsop with Ved Arya, January 1999.  
39.  Technological Change, Technical and Allocative Efficiency in Chinese 
Agriculture: The Case of Rice Production in Jiangsu, by Shenggen Fan, January 
1999.  
38.  Research Returns Redux: A Meta-Analysis of the Returns to Agricultural R&D, 
by Julian M. Alston, Michele C. Marra, Philip G. Pardey, and T.J. Wyatt, 
November 1998.  
37.  The Changing Organizational Basis of African Agricultural Research, by 
Johannes Roseboom, Philip G. Pardey, and Nienke M. Beintema, November 
1998.  
36.  Educating Agricultural Researchers: A Review of the Role of African 
Universities, by Nienke M. Beintema, Philip G. Pardey, and Johannes Roseboom, 
August 1998.  
35.  Dynamics in the Creation and Depreciation of Knowledge and the Returns to 
Research, by Julian Alston, Barbara Craig, and Philip Pardey, July, 1998.  
34.  Coalitions and the Organization of Multiple-Stakeholder Action: A Case Study of 
Agricultural Research and Extension in Rajasthan, India, by Ruth Alsop, April 
1998.  
33.  Government Spending, Growth, and Poverty: An Analysis of Interlinkages in 
Rural India, by Shenggen Fan, Peter Hazell, and Sukhadeo Thorat, March 1998. 
Revised December 1998.  
32.  Natural Resource Management in the Hillsides of Honduras: Bioeconomic 
Modeling at the Micro-Watershed Level, by Bruno Barbier and Gilles Bergeron, 
January 1998.  
31.  Does Land Tenure Insecurity Discourage Tree Planting? Evolution of Customary 
Land Tenure and Agroforestry Management in Sumatra, by Keijiro Otsuka, S. 
Suyanto, and Thomas P. Tomich, December 1997.   
30.  How Fast Have China’s Agricultural Production and Productivity Really Been 
Growing? by Shenggen Fan, September 1997.  
29.  Financing Agricultural R&D in Rich Countries: What’s Happening and Why? by 
Julian M. Alston, Philip G. Pardey, and Vincent H. Smith, September 1997.  
28.  Water Resources Development in Africa: A Review and Synthesis of Issues, 
Potentials, and Strategies for the Future, by Mark W. Rosegrant and Nicostrato D. 
Perez, September 1997.   
  109
27.  Population Land Tenure and Natural Resource Management: The Case of 
Customary Land Area in Malawi, by Frank Place and Keijiro Otsuka, April 1997.  
26.  Population Pressure and the Microeconomy of Land Management in Hills and 
Mountains of Developing Countries, by Scott R. Templeton and Sara J. Scherr, 
April 1997.  
25.  Should India Invest More in Less-favored Areas? by Shenggen Fan and Peter 
Hazell, April 1997.  
24.  Population Pressure, Land Tenure, and Tree Resource Management in Uganda, by 
Frank Place and Keijiro Otsuka, March 1997.  
23.  Agroecological Aspects of Evaluating Agricultural R&D, by Stanley Wood and 
Philip G. Pardey, March 1997.  
22.  Why Do Projections on China’s Future Food Supply and Demand Differ? by 
Shenggen Fan and Mercedita Agcaoili-Sombilla, March 1997.  
21.  Impact of Market and Population Pressure on Production, Incomes and Natural 
Resources in the Dryland Savannas of West Africa: Bioeconomic Modeling at the 
Village Level, by Bruno Barbier, November 1996.  
20. Sustainable  Development  of Rainfed Agriculture in India, by John M. Kerr, 
November 1996.  
19.  Crop Genetic Resource Policy: Towards a Research Agenda, by Brian D. Wright, 
October 1996.  
18.  Summary of a Productive Partnership: The Benefits from U.S. Participation in the 
CGIAR, by Philip G. Pardey, Julian M. Alston, Jason E. Christian, and Shenggen 
Fan, October 1996.  
17.  Determinants of Farmers’ Indigenous Soil and Water Conservation Investments in 
India’s Semi-Arid Tropics, by John Pender and John Kerr, August 1996.  
16.  Policies and Markets for Non-Timber Tree Products, by Peter A. Dewees and 
Sara J. Scherr, March 1996.  
15.  Role of Terms of Trade in Indian Agricultural Growth: A National and State 
Level Analysis, by Peter B.R. Hazell, V.N. Misra, and Behjat Hoijati, December 
1995.  
14.  Investments in African Agricultural Research, by Philip G. Pardey, Johannes 
Roseboom, and Nienke Beintema, October 1995.  
13.  Role of Inputs, Institutions, and Technical Innovations in Stimulating Growth in 
Chinese Agriculture, by Shenggen Fan and Philip G. Pardey, September 1995.  
12.  Quality-Equivalent and Cost-Adjusted Measurement of International 
Competitiveness in Japanese Rice Markets, by Shoichi Ito, Mark W. Rosegrant, 
and Mercedita C. Agcaoili-Sombilla, August 1995.   
  110
11.  Local Organizations for Natural Resource Management: Lessons from Theoretical 
and Empirical Literature, by Lise Nordvig Rasmussen and Ruth Meinzen-Dick, 
August 1995.  
10.  Effects of the Structural Adjustment Program on Agricultural Production and 
Resource Use in Egypt, by Peter B.R. Hazell, Nicostrato Perez, Gamal Siam, and 
Ibrahim Soliman, August 1995.  
9.  Livestock and Deforestation in Central America in the 1980s and 1990s: A Policy 
Perspective, by David Kaimowitz (Interamerican Institute for Cooperation on 
Agriculture. June 1995.  
8.  Farm-Nonfarm Growth Linkages in Zambia, by Peter B.R. Hazell and Behjat 
Hoijati, April 1995.  
7.  Total Factor Productivity and Sources of Long-Term Growth in Indian 
Agriculture, by Mark W. Rosegrant and Robert E. Evenson, April 1995.  
6.  Reforming Water Allocation Policy through Markets in Tradable Water Rights: 
Lessons from Chile, Mexico, and California, by Mark W. Rosegrant and Renato 
Gazri S, October 1994.  
5.  The Impact of Technical Change in Agriculture on Human Fertility: District-level 
Evidence from India, by Stephen A. Vosti, Julie Witcover, and Michael Lipton, 
October 1994.  
4.  Water Markets in Pakistan: Participation and Productivity, by Ruth Meinzen-Dick 
and Martha Sullins, September 1994.  
3.  Infrastructure and Technology Constraints to Agricultural Development in the 
Humid and Subhumid Tropics of Africa, by Dunstan S.C. Spencer, August 1994.  
2.  Confronting the Environmental Consequences of the Green Revolution in Asia, 
by Prabhu L. Pingali and Mark W. Rosegrant, August 1994.  
1.  Sustainable Agricultural Development Strategies in Fragile Lands, by Sara J. 
Scherr and Peter B.R. Hazell, June 1994.   
  111
LIST OF FCND DISCUSSION PAPERS 
208  Gender, Labor, and Prime-Age Adult Mortality:  Evidence from South Africa, Futoshi Yamauchi, 
Thabani Buthelezi, and Myriam Velia, June 2006 
207  The Impact of an Experimental Nutritional Intervention in Childhood on Education among 
Guatemalan Adults, John A. Maluccio, John Hoddinott, Jere R. Behrman, Reynaldo Martorell, 
Agnes R. Quisumbing, and Aryeh D. Stein, June 2006 
206  Conflict, Food Insecurity, and Globalization, Ellen Messer and Marc J. Cohen, May 2006 
205  Insights from Poverty Maps for Development and Food Relief Program Targeting:  An Application 
to Malawi, Todd Benson, April 2006 
204  Nutrition Mapping in Tanzania:  An Exploratory Analysis, Kenneth R. Simler, March 2006 
203  Early Childhood Nutrition, Schooling, and Sibling Inequality in a Dynamic Context: Evidence from 
South Africa, Futoshi Yamauchi, January 2006 
202  Has Economic Growth in Mozambique Been Pro-Poor? Robert C. James, Channing Arndt, and 
Kenneth R. Simler, December 2005 
201  Community, Inequality, and Local Public Goods:  Evidence from School Financing in South Africa, 
Futoshi Yamauchi and Shinichi Nishiyama, September 2005 
200  Is Greater Decisionmaking Power of Women Associated with Reduced Gender Discrimination in 
South Asia? Lisa C. Smith and Elizabeth M. Byron, August 2005 
199  Evaluating the Cost of Poverty Alleviation Transfer Programs: An Illustration Based on 
PROGRESA in Mexico, David Coady, Raul Perez, and Hadid Vera-Ilamas, July 2005 
198  Why the Poor in Rural Malawi Are Where They Are:  An Analysis of the Spatial Determinants of the 
Local Prevalence of Poverty, Todd Benson, Jordan Chamberlin, and Ingrid Rhinehart, July 2005 
194  Livelihoods, Growth, and Links to Market Towns in 15 Ethiopian Villages, Stefan Dercon and John 
Hoddinott, July 2005 
193  Livelihood Diversification and Rural-Urban Linkages in Vietnam’s Red River Delta, Hoang Xuan 
Thanh, Dang Nguyen Anh, and Ceclila Tacoli, June 2005 
192  Poverty, Inequality, and Geographic Targeting: Evidence from Small-Area Estimates in 
Mozambique, Kenneth R. Simler and Virgulino Nhate, June 2005 
191  Program Participation Under Means-Testing and Self-Selection Targeting Methods, David P. Coady 
and Susan W. Parker, April 2005 
190  Social Learning, Neighborhood Effects, and Investment in Human Capital:  Evidence from Green-
Revolution India, Futoshi Yamauchi, April 2005 
189  Estimating Utility-Consistent Poverty Lines, Channing Arndt and Kenneth R. Simler, March 2005 
188  Coping with the “Coffee Crisis” in Central America:  The Role of the Nicaraguan Red de Protección 
Social (RPS), John A. Maluccio, February 2005 
187  The Use of Operations Research as a Tool for Monitoring and Managing Food-Assisted 
Maternal/Child Health and Nutrition (MCHN) Programs:  An Example from Haiti, Cornelia Loechl, 
Marie T. Ruel, Gretel Pelto, and Purnima Menon, February 2005 
186  Are Wealth Transfers Biased Against Girls? Gender Differences in Land Inheritance and Schooling 
Investment in Ghana’s Western Region, Agnes R. Quisumbing, Ellen M. Payongayong, and Keijiro 
Otsuka, August 2004  
  112
185  Assets at Marriage in Rural Ethiopia, Marcel Fafchamps and Agnes Quisumbing, August 2004 
184  Impact Evaluation of a Conditional Cash Transfer Program: The Nicaraguan Red de Protección 
Social, John A. Maluccio and Rafael Flores, July 2004 
183  Poverty in Malawi, 1998, Todd Benson, Charles Machinjili, and Lawrence Kachikopa, July 2004 
182  Race, Equity, and Public Schools in Post-Apartheid South Africa:  Is Opportunity Equal for All 
Kids?  Futoshi Yamauchi, June 2004 
181  Scaling Up Community-Driven Development:  A Synthesis of Experience, Stuart Gillespie, June 2004 
180  Kudumbashree—Collective Action for Poverty Alleviation and Women’s Employment, Suneetha 
Kadiyala, May 2004 
179  Scaling Up HIV/AIDS Interventions Through Expanded Partnerships (STEPs) in Malawi, Suneetha 
Kadiyala, May 2004 
178  Community-Driven Development and Scaling Up of Microfinance Services:  Case Studies from 
Nepal and India, Manohar P. Sharma, April 2004 
177  Community Empowerment and Scaling Up in Urban Areas:  The Evolution of PUSH/PROSPECT in 
Zambia, James Garrett, April 2004 
176  Why Is Child Malnutrition Lower in Urban than Rural Areas?  Evidence from 36 Developing 
Countries, Lisa C. Smith, Marie T. Ruel, and Aida Ndiaye, March 2004 
175  Consumption Smoothing and Vulnerability in the Zone Lacustre, Mali, Sarah Harrower and John 
Hoddinott, March 2004 
174  The Cost of Poverty Alleviation Transfer Programs:  A Comparative Analysis of Three Programs in 
Latin America, Natàlia Caldés, David Coady, and John A. Maluccio, February 2004 
173  Food Aid Distribution in Bangladesh: Leakage and Operational Performance, Akhter U. Ahmed, 
Shahidur Rashid, Manohar Sharma, and Sajjad Zohir in collaboration with Mohammed 
Khaliquzzaman, Sayedur Rahman, and the Data Analysis and Technical Assistance Limited, 
February 2004 
172  Designing and Evaluating Social Safety Nets:  Theory, Evidence, and Policy Conclusions, David P. 
Coady, January 2004 
171  Living Life:  Overlooked Aspects of Urban Employment, James Garrett, January 2004 
170  From Research to Program Design:  Use of Formative Research in Haiti to Develop a Behavior 
Change Communication Program to Prevent Malnutrition, Purnima Menon, Marie T. Ruel, Cornelia 
Loechl, and Gretel Pelto, December 2003 
169  Nonmarket Networks Among Migrants:  Evidence from Metropolitan Bangkok, Thailand, Futoshi 
Yamauchi and Sakiko Tanabe, December 2003 
168  Long-Term Consequences of Early Childhood Malnutrition, Harold Alderman, John Hoddinott, and 
Bill Kinsey, December 2003 
167  Public Spending and Poverty in Mozambique, Rasmus Heltberg, Kenneth Simler, and Finn Tarp, 
December 2003 
166  Are Experience and Schooling Complementary? Evidence from Migrants’ Assimilation in the 
Bangkok Labor Market, Futoshi Yamauchi, December 2003 
165  What Can Food Policy Do to Redirect the Diet Transition?  Lawrence Haddad, December 2003 
164  Impacts of Agricultural Research on Poverty:  Findings of an Integrated Economic and Social 
Analysis, Ruth Meinzen-Dick, Michelle Adato, Lawrence Haddad, and Peter Hazell, October 2003  
  113
163  An Integrated Economic and Social Analysis to Assess the Impact of Vegetable and Fishpond 
Technologies on Poverty in Rural Bangladesh, Kelly Hallman, David Lewis, and Suraiya Begum, 
October 2003 
162  The Impact of Improved Maize Germplasm on Poverty Alleviation:  The Case of Tuxpeño-Derived 
Material in Mexico, Mauricio R. Bellon, Michelle Adato, Javier Becerril, and Dubravka Mindek, 
October 2003 
161  Assessing the Impact of High-Yielding Varieties of Maize in Resettlement Areas of Zimbabwe, 
Michael Bourdillon, Paul Hebinck, John Hoddinott, Bill Kinsey, John Marondo, Netsayi Mudege, 
and Trudy Owens, October 2003 
160  The Impact of Agroforestry-Based Soil Fertility Replenishment Practices on the Poor in Western 
Kenya, Frank Place, Michelle Adato, Paul Hebinck, and Mary Omosa, October 2003 
159  Rethinking Food Aid to Fight HIV/AIDS, Suneetha Kadiyala and Stuart Gillespie, October 2003 
158  Food Aid and Child Nutrition in Rural Ethiopia, Agnes R. Quisumbing, September 2003 
157  HIV/AIDS, Food Security, and Rural Livelihoods:  Understanding and Responding, Michael 
Loevinsohn and Stuart Gillespie, September 2003 
156  Public Policy, Food Markets, and Household Coping Strategies in Bangladesh:  Lessons from the 
1998 Floods, Carlo del Ninno, Paul A. Dorosh, and Lisa C. Smith, September 2003 
155  Consumption Insurance and Vulnerability to Poverty:  A Synthesis of the Evidence from Bangladesh, 
Ethiopia, Mali, Mexico, and Russia, Emmanuel Skoufias and Agnes R. Quisumbing, August 2003 
154  Cultivating Nutrition:  A Survey of Viewpoints on Integrating Agriculture and Nutrition, Carol E. 
Levin, Jennifer Long, Kenneth R. Simler, and Charlotte Johnson-Welch, July 2003 
153  Maquiladoras and Market Mamas:  Women’s Work and Childcare in Guatemala City and Accra, 
Agnes R. Quisumbing, Kelly Hallman, and Marie T. Ruel, June 2003 
152  Income Diversification in Zimbabwe:  Welfare Implications From Urban and Rural Areas, Lire 
Ersado, June 2003 
151  Childcare and Work:  Joint Decisions Among Women in Poor Neighborhoods of Guatemala City, 
Kelly Hallman, Agnes R. Quisumbing, Marie T. Ruel, and Bénédicte de la Brière, June 2003 
150  The Impact of PROGRESA on Food Consumption, John Hoddinott and Emmanuel Skoufias, May 
2003 
149  Do Crowded Classrooms Crowd Out Learning?  Evidence From the Food for Education Program in 
Bangladesh, Akhter U. Ahmed and Mary Arends-Kuenning, May 2003 
148  Stunted Child-Overweight Mother Pairs:  An Emerging Policy Concern? James L. Garrett and Marie 
T. Ruel, April 2003 
147  Are Neighbors Equal?  Estimating Local Inequality in Three Developing Countries, Chris Elbers, 
Peter Lanjouw, Johan Mistiaen, Berk Özler, and Kenneth Simler, April 2003 
146  Moving Forward with Complementary Feeding:  Indicators and Research Priorities, Marie T. Ruel, 
Kenneth H. Brown, and Laura E. Caulfield, April 2003 
145  Child Labor and School Decisions in Urban and Rural Areas:  Cross Country Evidence, Lire 
Ersado, December 2002 
144  Targeting Outcomes Redux, David Coady, Margaret Grosh, and John Hoddinott, December 2002 
143  Progress in Developing an Infant and Child Feeding Index: An Example Using the Ethiopia 
Demographic and Health Survey 2000, Mary Arimond and Marie T. Ruel, December 2002  
  114
142  Social Capital and Coping With Economic Shocks: An Analysis of Stunting of South African 
Children, Michael R. Carter and John A. Maluccio, December 2002 
141  The Sensitivity of Calorie-Income Demand Elasticity to Price Changes: Evidence from Indonesia, 
Emmanuel Skoufias, November 2002 
140  Is Dietary Diversity an Indicator of Food Security or Dietary Quality? A Review of Measurement 
Issues and Research Needs, Marie T. Ruel, November 2002 
139  Can South Africa Afford to Become Africa’s First Welfare State? James Thurlow, October 2002 
138  The Food for Education Program in Bangladesh: An Evaluation of its Impact on Educational 
Attainment and Food Security, Akhter U. Ahmed and Carlo del Ninno, September 2002 
137  Reducing Child Undernutrition: How Far Does Income Growth Take Us? Lawrence Haddad, Harold 
Alderman, Simon Appleton, Lina Song, and Yisehac Yohannes, August 2002 
136  Dietary Diversity as a Food Security Indicator, John Hoddinott and Yisehac Yohannes, June 2002 
135  Trust, Membership in Groups, and Household Welfare: Evidence from KwaZulu-Natal, South 
Africa, Lawrence Haddad and John A. Maluccio, May 2002 
134  In-Kind Transfers and Household Food Consumption: Implications for Targeted Food Programs in 
Bangladesh, Carlo del Ninno and Paul A. Dorosh, May 2002 
133  Avoiding Chronic and Transitory Poverty: Evidence From Egypt, 1997-99, Lawrence Haddad and 
Akhter U. Ahmed, May 2002 
132  Weighing What’s Practical: Proxy Means Tests for Targeting Food Subsidies in Egypt, Akhter U. 
Ahmed and Howarth E. Bouis, May 2002 
131  Does Subsidized Childcare Help Poor Working Women in Urban Areas? Evaluation of a 
Government-Sponsored Program in Guatemala City, Marie T. Ruel, Bénédicte de la Brière, Kelly 
Hallman, Agnes Quisumbing, and Nora Coj, April 2002 
130  Creating a Child Feeding Index Using the Demographic and Health Surveys: An Example from 
Latin America, Marie T. Ruel and Purnima Menon, April 2002 
129  Labor Market Shocks and Their Impacts on Work and Schooling: Evidence from Urban Mexico, 
Emmanuel Skoufias and Susan W. Parker, March 2002 
128  Assessing the Impact of Agricultural Research on Poverty Using the Sustainable Livelihoods 
Framework, Michelle Adato and Ruth Meinzen-Dick, March 2002 
127  A Cost-Effectiveness Analysis of Demand- and Supply-Side Education Interventions: The Case of 
PROGRESA in Mexico, David P. Coady and Susan W. Parker, March 2002 
126  Health Care Demand in Rural Mozambique: Evidence from the 1996/97 Household Survey, Magnus 
Lindelow, February 2002 
125  Are the Welfare Losses from Imperfect Targeting Important?, Emmanuel Skoufias and David Coady, 
January 2002 
124  The Robustness of Poverty Profiles Reconsidered, Finn Tarp, Kenneth Simler, Cristina Matusse, 
Rasmus Heltberg, and Gabriel Dava, January 2002 
123  Conditional Cash Transfers and Their Impact on Child Work and Schooling: Evidence from the 
PROGRESA Program in Mexico, Emmanuel Skoufias and Susan W. Parker, October 2001 
122  Strengthening Public Safety Nets: Can the Informal Sector Show the Way?, Jonathan Morduch and 
Manohar Sharma, September 2001  
  115
121  Targeting Poverty Through Community-Based Public Works Programs: A Cross-Disciplinary 
Assessment of Recent Experience in South Africa, Michelle Adato and Lawrence Haddad, August 
2001 
120  Control and Ownership of Assets Within Rural Ethiopian Households, Marcel Fafchamps and Agnes 
R. Quisumbing, August 2001 
119  Assessing Care: Progress Towards the Measurement of Selected Childcare and Feeding Practices, 
and Implications for Programs, Mary Arimond and Marie T. Ruel, August 2001 
118 Is  PROGRESA Working? Summary of the Results of an Evaluation by IFPRI, Emmanuel Skoufias 
and Bonnie McClafferty, July 2001 
117  Evaluation of the Distributional Power of PROGRESA’s Cash Transfers in Mexico, David P. 
Coady, July 2001 
116  A Multiple-Method Approach to Studying Childcare in an Urban Environment: The Case of Accra, 
Ghana, Marie T. Ruel, Margaret Armar-Klemesu, and Mary Arimond, June 2001 
115  Are Women Overrepresented Among the Poor? An Analysis of Poverty in Ten Developing Countries, 
Agnes R. Quisumbing, Lawrence Haddad, and Christina Peña, June 2001 
114  Distribution, Growth, and Performance of Microfinance Institutions in Africa, Asia, and Latin 
America, Cécile Lapenu and Manfred Zeller, June 2001 
113  Measuring Power, Elizabeth Frankenberg and Duncan Thomas, June 2001 
112  Effective Food and Nutrition Policy Responses to HIV/AIDS: What We Know and What We Need to 
Know, Lawrence Haddad and Stuart Gillespie, June 2001 
111  An Operational Tool for Evaluating Poverty Outreach of Development Policies and Projects, 
Manfred Zeller, Manohar Sharma, Carla Henry, and Cécile Lapenu, June 2001 
110  Evaluating Transfer Programs Within a General Equilibrium Framework, Dave Coady and Rebecca 
Lee Harris, June 2001 
109  Does Cash Crop Adoption Detract From Childcare Provision? Evidence From Rural Nepal, 
Michael J. Paolisso, Kelly Hallman, Lawrence Haddad, and Shibesh Regmi, April 2001 
108  How Efficiently Do Employment Programs Transfer Benefits to the Poor? Evidence from South 
Africa, Lawrence Haddad and Michelle Adato, April 2001 
107  Rapid Assessments in Urban Areas: Lessons from Bangladesh and Tanzania, James L. Garrett and 
Jeanne Downen, April 2001 
106  Strengthening Capacity to Improve Nutrition, Stuart Gillespie, March 2001 
105  The Nutritional Transition and Diet-Related Chronic Diseases in Asia: Implications for Prevention, 
Barry M. Popkin, Sue Horton, and Soowon Kim, March 2001 
104  An Evaluation of the Impact of PROGRESA on Preschool Child Height, Jere R. Behrman and John 
Hoddinott, March 2001 
103  Targeting the Poor in Mexico: An Evaluation of the Selection of Households for PROGRESA, 
Emmanuel Skoufias, Benjamin Davis, and Sergio de la Vega, March 2001 
102  School Subsidies for the Poor: Evaluating a Mexican Strategy for Reducing Poverty, T. Paul 
Schultz, March 2001 
101 Poverty,  Inequality,  and Spillover in Mexico’s Education, Health, and Nutrition Program, 
Sudhanshu Handa, Mari-Carmen Huerta, Raul Perez, and Beatriz Straffon, March 2001  
  116
100  On the Targeting and Redistributive Efficiencies of Alternative Transfer Instruments, David Coady 
and Emmanuel Skoufias, March 2001 
99  Cash Transfer Programs with Income Multipliers: PROCAMPO in Mexico, Elisabeth Sadoulet, 
Alain de Janvry, and Benjamin Davis, January 2001 
98  Participation and Poverty Reduction: Issues, Theory, and New Evidence from South Africa, John 
Hoddinott, Michelle Adato, Tim Besley, and Lawrence Haddad, January 2001 
97  Socioeconomic Differentials in Child Stunting Are Consistently Larger in Urban Than in Rural 
Areas, Purnima Menon, Marie T. Ruel, and Saul S. Morris, December 2000 
96  Attrition in Longitudinal Household Survey Data: Some Tests for Three Developing-Country 
Samples, Harold Alderman, Jere R. Behrman, Hans-Peter Kohler, John A. Maluccio, Susan Cotts 
Watkins, October 2000 
95  Attrition in the Kwazulu Natal Income Dynamics Study 1993-1998, John Maluccio, October 2000 
94  Targeting Urban Malnutrition: A Multicity Analysis of the Spatial Distribution of Childhood 
Nutritional Status, Saul Sutkover Morris, September 2000 
93  Mother-Father Resource Control, Marriage Payments, and Girl-Boy Health in Rural Bangladesh, 
Kelly K. Hallman, September 2000 
92  Assessing the Potential for Food-Based Strategies to Reduce Vitamin A and Iron Deficiencies: A 
Review of Recent Evidence, Marie T. Ruel and Carol E. Levin, July 2000 
91  Comparing Village Characteristics Derived From Rapid Appraisals and Household Surveys: A Tale 
From Northern Mali, Luc Christiaensen, John Hoddinott, and Gilles Bergeron, July 2000 
90  Empirical Measurements of Households’ Access to Credit and Credit Constraints in Developing 
Countries: Methodological Issues and Evidence, Aliou Diagne, Manfred Zeller, and Manohar 
Sharma, July 2000 
89  The Role of the State in Promoting Microfinance Institutions, Cécile Lapenu, June 2000 
88  The Determinants of Employment Status in Egypt, Ragui Assaad, Fatma El-Hamidi, and Akhter U. 
Ahmed, June 2000 
87  Changes in Intrahousehold Labor Allocation to Environmental Goods Collection: A Case Study 
from Rural Nepal, Priscilla A. Cooke, May 2000 
86  Women’s Assets and Intrahousehold Allocation in Rural Bangladesh: Testing Measures of 
Bargaining Power, Agnes R. Quisumbing and Bénédicte de la Brière, April 2000 
85  Intrahousehold Impact of Transfer of Modern Agricultural Technology: A Gender Perspective, 
Ruchira Tabassum Naved, April 2000 
84  Intrahousehold Allocation and Gender Relations: New Empirical Evidence from Four Developing 
Countries, Agnes R. Quisumbing and John A. Maluccio, April 2000 
83  Quality or Quantity? The Supply-Side Determinants of Primary Schooling in Rural Mozambique, 
Sudhanshu Handa and Kenneth R. Simler, March 2000 
82  Pathways of Rural Development in Madagascar: An Empirical Investigation of the Critical Triangle 
of Environmental Sustainability, Economic Growth, and Poverty Alleviation, Manfred Zeller, Cécile 
Lapenu, Bart Minten, Eliane Ralison, Désiré Randrianaivo, and Claude Randrianarisoa, March 2000 
81  The Constraints to Good Child Care Practices in Accra: Implications for Programs, Margaret 
Armar-Klemesu, Marie T. Ruel, Daniel G. Maxwell, Carol E. Levin, and Saul S. Morris, February 
2000  
  117
80  Nontraditional Crops and Land Accumulation Among Guatemalan Smallholders: Is the Impact 
Sustainable? Calogero Carletto, February 2000 
79  Adult Health in the Time of Drought, John Hoddinott and Bill Kinsey, January 2000 
78  Determinants of Poverty in Mozambique: 1996-97, Gaurav Datt, Kenneth Simler, Sanjukta 
Mukherjee, and Gabriel Dava, January 2000 
77  The Political Economy of Food Subsidy Reform in Egypt, Tammi Gutner, November 1999. 
76  Raising Primary School Enrolment in Developing Countries: The Relative Importance of Supply and 
Demand, Sudhanshu Handa, November 1999 
75  Determinants of Poverty in Egypt, 1997, Gaurav Datt and Dean Jolliffe, October 1999 
74  Can Cash Transfer Programs Work in Resource-Poor Countries? The Experience in Mozambique, 
Jan W. Low, James L. Garrett, and Vitória Ginja, October 1999 
73  Social Roles, Human Capital, and the Intrahousehold Division of Labor: Evidence from Pakistan, 
Marcel Fafchamps and Agnes R. Quisumbing, October 1999 
72  Validity of Rapid Estimates of Household Wealth and Income for Health Surveys in Rural Africa, 
Saul S. Morris, Calogero Carletto, John Hoddinott, and Luc J. M. Christiaensen, October 1999 
71  Social Capital and Income Generation in South Africa, 1993-98, John Maluccio, Lawrence Haddad, 
and Julian May, September 1999 
70  Child Health Care Demand in a Developing Country: Unconditional Estimates from the Philippines, 
Kelly Hallman, August 1999 
69  Supply Response of West African Agricultural Households: Implications of Intrahousehold 
Preference Heterogeneity, Lisa C. Smith and Jean-Paul Chavas, July 1999 
68  Early Childhood Nutrition and Academic Achievement: A Longitudinal Analysis, Paul Glewwe, 
Hanan Jacoby, and Elizabeth King, May 1999 
67  Determinants of Household Access to and Participation in Formal and Informal Credit Markets in 
Malawi, Aliou Diagne, April 1999 
66  Working Women in an Urban Setting: Traders, Vendors, and Food Security in Accra, Carol E. 
Levin, Daniel G. Maxwell, Margaret Armar-Klemesu, Marie T. Ruel, Saul S. Morris, and Clement 
Ahiadeke, April 1999 
65  Are Determinants of Rural and Urban Food Security and Nutritional Status Different? Some 
Insights from Mozambique, James L. Garrett and Marie T. Ruel, April 1999 
64  Some Urban Facts of Life: Implications for Research and Policy, Marie T. Ruel, Lawrence Haddad, 
and James L. Garrett, April 1999 
63  Are Urban Poverty and Undernutrition Growing? Some Newly Assembled Evidence, Lawrence 
Haddad, Marie T. Ruel, and James L. Garrett, April 1999 
62  Good Care Practices Can Mitigate the Negative Effects of Poverty and Low Maternal Schooling on 
Children's Nutritional Status: Evidence from Accra, Marie T. Ruel, Carol E. Levin, Margaret Armar-
Klemesu, Daniel Maxwell, and Saul S. Morris, April 1999 
61  Does Geographic Targeting of Nutrition Interventions Make Sense in Cities? Evidence from Abidjan 
and Accra, Saul S. Morris, Carol Levin, Margaret Armar-Klemesu, Daniel Maxwell, and Marie T. 
Ruel, April 1999 
60  Explaining Child Malnutrition in Developing Countries: A Cross-Country Analysis, Lisa C. Smith 
and Lawrence Haddad, April 1999  
  118
59  Placement and Outreach of Group-Based Credit Organizations: The Cases of ASA, BRAC, and 
PROSHIKA in Bangladesh, Manohar Sharma and Manfred Zeller, March 1999 
58  Women's Land Rights in the Transition to Individualized Ownership: Implications for the 
Management of Tree Resources in Western Ghana, Agnes Quisumbing, Ellen Payongayong, J. B. 
Aidoo, and Keijiro Otsuka, February 1999 
57  The Structure of Wages During the Economic Transition in Romania, Emmanuel Skoufias, February 
1999 
56  How Does the Human Rights Perspective Help to Shape the Food and Nutrition Policy Research 
Agenda?, Lawrence Haddad and Arne Oshaug, February 1999 
55  Efficiency in Intrahousehold Resource Allocation, Marcel Fafchamps, December 1998 
54  Endogeneity of Schooling in the Wage Function: Evidence from the Rural Philippines, John 
Maluccio, November 1998 
53  Agricultural Wages and Food Prices in Egypt: A Governorate-Level Analysis for 1976-1993, 
Gaurav Datt and Jennifer Olmsted, November 1998 
52  Testing Nash Bargaining Household Models With Time-Series Data, John Hoddinott and 
Christopher Adam, November 1998 
51  Urban Challenges to Food and Nutrition Security: A Review of Food Security, Health, and 
Caregiving in the Cities, Marie T. Ruel, James L. Garrett, Saul S. Morris, Daniel Maxwell, Arne 
Oshaug, Patrice Engle, Purnima Menon, Alison Slack, and Lawrence Haddad, October 1998 
50  Computational Tools for Poverty Measurement and Analysis, Gaurav Datt, October 1998 
49  A Profile of Poverty in Egypt: 1997, Gaurav Datt, Dean Jolliffe, and Manohar Sharma, August 1998. 
48  Human Capital, Productivity, and Labor Allocation in Rural Pakistan, Marcel Fafchamps and 
Agnes R. Quisumbing, July 1998 
47  Poverty in India and Indian States: An Update, Gaurav Datt, July 1998 
46  Impact of Access to Credit on Income and Food Security in Malawi, Aliou Diagne, July 1998 
45  Does Urban Agriculture Help Prevent Malnutrition? Evidence from Kampala, Daniel Maxwell, 
Carol Levin, and Joanne Csete, June 1998 
44  Can FAO's Measure of Chronic Undernourishment Be Strengthened?, Lisa C. Smith, with a 
Response by Logan Naiken, May 1998 
43  How Reliable Are Group Informant Ratings? A Test of Food Security Rating in Honduras, Gilles 
Bergeron, Saul Sutkover Morris, and Juan Manuel Medina Banegas, April 1998 
42  Farm Productivity and Rural Poverty in India, Gaurav Datt and Martin Ravallion, March 1998 
41  The Political Economy of Urban Food Security in Sub-Saharan Africa, Dan Maxwell, February 
1998 
40  Can Qualitative and Quantitative Methods Serve Complementary Purposes for Policy Research? 
Evidence from Accra, Dan Maxwell, January 1998 
39  Whose Education Matters in the Determination of Household Income: Evidence from a Developing 
Country, Dean Jolliffe, November 1997 
38  Systematic Client Consultation in Development: The Case of Food Policy Research in Ghana, India, 
Kenya, and Mali, Suresh Chandra Babu, Lynn R. Brown, and Bonnie McClafferty, November 1997  
  119
37  Why Do Migrants Remit? An Analysis for the Dominican Sierra, Bénédicte de la Brière, Alain de 
Janvry, Sylvie Lambert, and Elisabeth Sadoulet, October 1997 
36  The GAPVU Cash Transfer Program in Mozambique: An assessment, Gaurav Datt, Ellen 
Payongayong, James L. Garrett, and Marie Ruel, October 1997 
35  Market Access by Smallholder Farmers in Malawi: Implications for Technology Adoption, 
Agricultural Productivity, and Crop Income, Manfred Zeller, Aliou Diagne, and Charles Mataya, 
September 1997 
34  The Impact of Changes in Common Property Resource Management on Intrahousehold Allocation, 
Philip Maggs and John Hoddinott, September 1997 
33  Human Milk—An Invisible Food Resource, Anne Hatløy and Arne Oshaug, August 1997 
32  The Determinants of Demand for Micronutrients: An Analysis of Rural Households in Bangladesh, 
Howarth E. Bouis and Mary Jane G. Novenario-Reese, August 1997 
31  Is There an Intrahousehold 'Flypaper Effect'? Evidence from a School Feeding Program, Hanan 
Jacoby, August 1997 
30  Plant Breeding: A Long-Term Strategy for the Control of Zinc Deficiency in Vulnerable Populations, 
Marie T. Ruel and Howarth E. Bouis, July 1997 
29  Gender, Property Rights, and Natural Resources, Ruth Meinzen-Dick, Lynn R. Brown, Hilary Sims 
Feldstein, and Agnes R. Quisumbing, May 1997 
28  Developing a Research and Action Agenda for Examining Urbanization and Caregiving: Examples 
from Southern and Eastern Africa, Patrice L. Engle, Purnima Menon, James L. Garrett, and Alison 
Slack, April 1997 
27  "Bargaining" and Gender Relations: Within and Beyond the Household, Bina Agarwal, March 1997 
26  Why Have Some Indian States Performed Better Than Others at Reducing Rural Poverty?, Gaurav 
Datt and Martin Ravallion, March 1997 
25  Water, Health, and Income: A Review, John Hoddinott, February 1997 
24  Child Care Practices Associated with Positive and Negative Nutritional Outcomes for Children in 
Bangladesh: A Descriptive Analysis, Shubh K. Kumar Range, Ruchira Naved, and Saroj Bhattarai, 
February 1997 
23  Better Rich, or Better There? Grandparent Wealth, Coresidence, and Intrahousehold Allocation, 
Agnes R. Quisumbing, January 1997 
22  Alternative Approaches to Locating the Food Insecure: Qualitative and Quantitative Evidence from 
South India, Kimberly Chung, Lawrence Haddad, Jayashree Ramakrishna, and Frank Riely, January 
1997 
21  Livestock Income, Male/Female Animals, and Inequality in Rural Pakistan, Richard H. Adams, Jr., 
November 1996 
20  Macroeconomic Crises and Poverty Monitoring: A Case Study for India, Gaurav Datt and Martin 
Ravallion, November 1996 
19  Food Security and Nutrition Implications of Intrahousehold Bias: A Review of Literature, Lawrence 
Haddad, Christine Peña, Chizuru Nishida, Agnes Quisumbing, and Alison Slack, September 1996 
18  Care and Nutrition: Concepts and Measurement, Patrice L. Engle, Purnima Menon, and Lawrence 
Haddad, August 1996  
  120
17  Remittances, Income Distribution, and Rural Asset Accumulation, Richard H. Adams, Jr., August 
1996 
16  How Can Safety Nets Do More with Less? General Issues with Some Evidence from Southern Africa, 
Lawrence Haddad and Manfred Zeller, July 1996 
15  Repayment Performance in Group-Based credit Programs in Bangladesh: An Empirical Analysis, 
Manohar Sharma and Manfred Zeller, July 1996 
14  Demand for High-Value Secondary Crops in Developing Countries: The Case of Potatoes in 
Bangladesh and Pakistan, Howarth E. Bouis and Gregory Scott, May 1996 
13  Determinants of Repayment Performance in Credit Groups: The Role of Program Design, Intra-
Group Risk Pooling, and Social Cohesion in Madagascar, Manfred Zeller, May 1996 
12  Child Development: Vulnerability and Resilience, Patrice L. Engle, Sarah Castle, and Purnima 
Menon, April 1996 
11  Rural Financial Policies for Food Security of the Poor: Methodologies for a Multicountry Research 
Project, Manfred Zeller, Akhter Ahmed, Suresh Babu, Sumiter Broca, Aliou Diagne, and Manohar 
Sharma, April 1996 
10  Women's Economic Advancement Through Agricultural Change: A Review of Donor Experience, 
Christine Peña, Patrick Webb, and Lawrence Haddad, February 1996 
9  Gender and Poverty: New Evidence from 10 Developing Countries, Agnes R. Quisumbing, 
Lawrence Haddad, and Christine Peña, December 1995 
8  Measuring Food Insecurity: The Frequency and Severity of "Coping Strategies," Daniel G. 
Maxwell, December 1995 
7  A Food Demand System Based on Demand for Characteristics: If There Is "Curvature" in the 
Slutsky Matrix, What Do the Curves Look Like and Why?, Howarth E. Bouis, December 1995 
6  Gender Differentials in Farm Productivity: Implications for Household Efficiency and Agricultural 
Policy, Harold Alderman, John Hoddinott, Lawrence Haddad, and Christopher Udry, August 1995 
5  Gender Differences in Agricultural Productivity: A Survey of Empirical Evidence, Agnes R. 
Quisumbing, July 1995 
4  Market Development and Food Demand in Rural China, Jikun Huang and Scott Rozelle, June 1995 
3  The Extended Family and Intrahousehold Allocation: Inheritance and Investments in Children in the 
Rural Philippines, Agnes R. Quisumbing, March 1995 
2  Determinants of Credit Rationing: A Study of Informal Lenders and Formal Credit Groups in 
Madagascar, Manfred Zeller, October 1994 
1  Agricultural Technology and Food Policy to Combat Iron Deficiency in Developing Countries, 
Howarth E. Bouis, August 1994  
  121
LIST OF ISNAR DISCUSSION PAPERS 
4  Seeking a Common Path: Structuring Multistakeholder Dialogue on Agricultural Biotechnology in 
Africa, Klaus von Grebmer and Steven Were Omamo, July 2006 
3  Agricultural Science and Technology Policy for Growth and Poverty Reduction, Steven Were 
Omamo and Anwar Naseem, November 2005 
2  Innovation Systems Perspectives on Developing-Country Agriculture: A Critical Review, David J. 
Spielman, September 2005 
1  Public Private Partnerships for Innovation-led Growth in Agrichains: A Useful Tool for 
Development in Latin America? Frank Hartwich, Carolina Gonzalez, and Luis-Fernando Vieira,  
September 2006 
 